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RESEARCH 


Research for 
Better “Specs” 


The “engineering of specifications” is assuming a re- 
search and development status in the armed services on 
the par with research and development of materials and 
components. Reason: too many specifications are diffuse, 
lack correlation between materials and components re- 
quirements at one end and equipment performance at 
the other, and in effect have lagged behind actual design 
progress. 
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Printed circuit design utilizes a silicone rubber 
base. Advantages: flexibility and resistance to hot 
solder. (A National Bureau of Standards design.) 
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AEC Pushes Research 
in Zirconium Metal 


Top-rank position of zirconium metal in reactor con- 
struction is stimulus to research in new methods of pro- 
duction and purification sponsored by the Atomic Energy 
Commission . . . . Some success has been obtained by 
Horizons, Inc., in electrolysis of potassium zirconium 
fluoride in a fused salt bath. In another project, Graham, 
Crowley and Associates are studying the electrolytic re- 
duction of zirconium in aqueous and organic media; while 
at Columbia University the production of the metal by 
means of molten chloride systems is being investigated. 


Meanwhile commercial production of the pure 
metal from commercial-grade zirconium tetrachlo- 
ride, through methods already in use by the AEC, 
is being extended to privately owned facilities on 
an unit-price, open-bid basis. 


a) 


Solvent-Soluble 
Fluorinated Resin 


Solubility in selected organic solvents is the plus factor 
in Firestone Plastics Company’s Exon 400 XR-61, latest 
entry in the fluorinated resin field (now in pilot-plant 
stage). Added to the usual characteristics of the fluoro- 
carbon family (excellent chemical resistance; superior 
heat and light stability; nonflammability) solubility 
makes it possibe to produce coatings for applications that 
require high resistance to corrosion, moisture and aging 
... and to apply such coatings by means of conventional 
dip, brush and spray methods. Continuous films are 
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HORIZONS 


attained without necessity for fusing at high temperatures. 

Indicated applications include coatings for electrical 
insulating wire and cable; also corrosion-resistant and 
chemical-resistant finishes. Owing to very low moisture- 
absorption and moisture-vapor transmission values. solu- 
tions impart high resistance to moisture penetration. 
Typical use: humidity-proofing of electrical components. 


Material can be injection and compression molded. 
Possibilities: gaskets and other mechanical compo- 
nents. Relatively high loss factor (0.02 at 1 me) and 
low heat distortion (46-47C at 66 psi) would put 
this material out of competition with Teflon and 
Kel-F for certain electronic uses .... Exact compo- 
sition is not revealed but best bet it’s a copolymer 
of trifluoromonochloroethylene. 
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What's Fundamental? 
What's Practical? 


The series of three articles on application of color in 
product design (EM 10-50/104; EM 11-50/106; EM 
7-51/82), the first two dealing with a “fundamental ap- 
proach” to this subject and the other with a “practical 
approach,” has aroused some discussion. The point has 
been made that actually there is no clean-cut line between 
the concepts of “fundamental” and “practical.” . . . In 
hard practice any practical application has got to be 
fundamental. Insofar as color application is concerned, 
the important word is “systematic”—the systematic ap- 
proach to color selection, specification and production 
control. 

Another factor brought up in the discussion: It isn’t 
enough to select colors and set up specifications in terms 
of some suitable color system. The design engineer should 
also have some understanding of the psychological rea- 
sons for the selection of the colors being specified. What 
were the initial reasons for the selection? Why the blue 
or red, or whatever the color or combination of colors 
selected? Are the reasons hit-or-miss or are they psycho- 
logically valid? 
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Ceramic-Metal Envelopes 
for Transmitting Tubes 


Trend to ceramics for envelopes of high-frequency 
transmitting tubes is seen by General Electric engi- 
neers . . . Three recent G-E tube developments use 
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ceramic-and-metal envelopes: GL-6019, a 1-kw uhf tube; 
GL-6183, similar to the 6019 but with a forced-air 
cooling system; and a new lighthouse-type tube for high- 
frequency applications. Several other tubes still under 
development will also have ceramic-and-metal envelopes. 

Four prime reasons for preferring the ceramic en- 
velope to the glass were advanced: (1) Resistance to 
higher ambient temperatures. (2) Improved shock and 
vibration Lower electrical losses. (4) 
Higher permissible temperatures in the exhaust stage 
of the manufacturing process, thus producing a superior 
vacuum and longer-life tubes. 


0 


resistance. (3) 


Silicone Polymers 
for Wire Enamel 


Silicone wire enamel has been a hard research nut to 
crack. The difficulty: Silicones cure relatively slowly 
compared to other wire enamels. This has made it 
difficult to use existing wire-coating equipment and has 
created uneconomical coating speeds. However, heat- 
curable and stable polymeric silicone compositions 
apparently suitable for commercial wire enameling pur- 
poses are described in U. S. Patent No. 2,516,047 (as- 
signed to Bell Telephone Laboratories, and available for 
licensing or sale from Patent Licensing Div., Western 


Electric Company, Inc., New York 7). 


The patented claims are based on the use of lead 
and cobalt compounds as catalysts to substantially 
accelerate the curing time. Lead compounds are the 
more effective and allow enameling of wire in exist- 
ing equipment at normal speeds. Cobalt catalysts, 
though not as effective as lead, also provide a sub- 
stantial speed-up in the cure. Catalysts combining 
both provide advantageous results. 


a) 


Dielectric Properties of 
Snow a Factor in Radar 


Recently completed fundamental study of absorption of 
microwave radiation by snow, sponsored by the Radio and 
Electrical Engineering Division, National Research Coun- 
cil of Canada, has provided this practical conclusion: 
Only a few inches of moist snow such as occur at near- 
freezing temperatures may mask out many types of radar 
targets important in navigation. 

Specially constructed test apparatus provided means 
for (1) out-of-doors direct measurement of the reflec- 
tion coefficients of natural snow surfaces, and (2) indoor 
cold-chamber measurement of dielectric properties of 
snow under controlled condition . . . The cold chamber 
apparatus made it possible to measure both the permit- 
tivity and the loss tangent of snow and ice as a function of 
density and temperature. Waveguide techniques (some 
specially developed) were employed. 


Permittivity of snow and ice was found independent 
of temperature in the range of O C to —18 C. Loss 
tangent of ice was at a maximum at 0 C; that of 
snow varied linearly with snow density, indicating 
that snow is a low-loss dielectric. Presence of free 
water (even in minute quantities) greatly increased 
the loss tangent of the snow. 
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Flame Resistance 
is the Target— 


Military service requirements increasingly call for mate- 
rials with flame-resistant properties. Dissatisfaction with 
flame-resistance performance of some glass-polyesters has 
set off experimental work on glass-melamines for low pres- 
sure molding applications . . . Meanwhile, some of the 
recently announced polyesters based on triallyl cyanurate 
are not only able to withstand prolonged temperatures of 
500 F (EM 3-52/132) but can be made self-extinguishing 
by the addition of antimony trioxide. 


Of other new materials, the flame-resistant glass- 
reinforced alkyd molding compounds (see page 110 
this issue) are promising. . . . Experimental work is 
also being extended to phenolics. ... And, of course, 
in the higher-price bracket there are the “nonflam- 
mable” fluorocarbons. 
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All-Transistor 
Frequency Converter 


Hundred-percent use of transistors features the design 
of a frequency-shift converter for a radio-teletypewriter 
by the Signal Corps Engineering Laboratories, as de- 
scribed at the recent IRE National Convention. The tran- 
sistors are used in typical radio circuits such as r-f ampli- 
fiers, oscillators, mixers, limiters, and switch circuits. 
This is believed to be the first working equipment in 
which the transistors have been interchanged and replaced 
without the need for circuit changes to compensate for 
variations in the transistor characteristics. 

Use of transistors has made it possible to slash the 
weight of the converter to 10 lb as against 100 lb for the 
conventional comparable equipment. Power requirements 
are only approximately 114 watts supplied by ordinary 
dry-cell batteries, as against the 175 watts for convention- 
al converters supplied by large mobile generator units. 
Bell Telephone Laboratories suppied the transistors. 
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Design of High-Stability 
Regulated Power Supplies 

Patented power supply (No. 2,579,223) incorporates a 
circuit that utilizes a high d-c voltage source and pro- 
vides a high-voltage power supply marked by high sta- 
bility and a high order of regulation in the presence of 
sharp changes in load. The regulating loop employs 
frequency modulation. Regulation is effected at the un- 
grounded end of the power supply; the regulating sample 
voltage is derived at the low end of the regulated voltage 
supply output. 

This is one of 23 patents recently released by the 
Atomic Energy Commission for non-exclusive, royalty- 
free license . . . Other patents cover an electrostatic 
accelerator employing an inert gas under pressure (No. 
2.578.908) ; a neutron-density detector utilizing a thermo- 
couple constructed of metals with low neutron-capture 


properties (No. 2,579,994); and a calibration unit for 
cathode-ray tubes (No. 2,583,469). 


Intensity of continuing research in fluorocarbons 
is reflected by the fact that almost every one of these 
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AEC patent lists contains one or more processes for 
production of fluorinated compounds. 


“Noise-Free’’ Cable 
for Instruments 


Spurious electrical signals or “noise voltages” in instru- 
ment cables present serious problems where cables are 
subjected to mechanical forces. For example, they can 
interfere with determination of acceleration in shock 
and vibration studies. A recent study carried out at the 
National Bureau of Standards under joint sponsorship 
of the Department of Defense and the. AEC sought (1) 
to obtain some theoretical explanation of the occurrence 
of these signals and (2) to develop some practical solu- 
tions. 

The following theory of the mechanism of noise 
generation was formulated: Signals are caused by cur- 
rents set up in the cable when static charges are sep- 
arated at the surfaces of the cable dielectric. To eliminate 
these signals, it is only necessary to cover the inside 
and outside surfaces of the dielectric with a well-bonded 
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conductive coating . . . Experimental results seem to 
confirm this theory. 

Various commercially available conductive paints, 
graphite suspensions, and conductive rubbers may be 
used for the coatings. Several patents exist for bonding 
the coatings . . . A commercially feasible method con- 
sists of extruding concentric layers of conductive rub- 
ber, nonconductive dielectric, and another layer of con- 
ductive rubber over a metallic conductor, the latter pref- 
erably stranded for flexibility. No limitation on minimum 
size is apparent. 
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A Reminder— 
the Latch String is Out 


This department welcomes your comment and dis- 
cussion. Also brief “work-in-progress” reports on your 
own developments in materials, components, and design 
theory. You can make these comments as informal as 
you wish, and “off-the-record” if you so prefer .. . 
Just write to “Research Horizons,” 
lication. 


care of this pub- 


A. E. J. 




















































































































































































Research Note 


HE high-strength physical proper- 
7 a of glass-reinforced thermoset- 
ting resins, such as the polyesters, have 
suggested the possibility of also rein- 
forcing thermoplastics with fibrous glass. 
However, the problem of providing a uni- 
form distribution of reinforcing fibers in 
a thermoplastic matrix is not so readily 
solved. 

The relatively recent development of 
mechanically stable styrene latices of 
high solids content has finally provided 
a thermoplastic resin in essentially fluid 
form, so that the impregnating techni- 
ques utilized so effectively in the case of 
liquid thermosetting resins may be dupli- 
cated. In the styrene-loaded glass mat 
so produced the attractive appearance, 
dimensional stability and excellent elec- 
trical properties of styrene are combined 
with the high mechanical strength of 
fibrous glass to form an improved mold- 
ing material with unique characteristics. 

Styrene-loaded glass mat is usually 
produced by a continuous process in 
which a strip of glass-fiber reinforcing 
mat is drawn through a dip tank con- 
taining the latex, and after being thor- 
oughly saturated, the wet mat is con- 
veyed through a long drying oven. Cir- 
culating hot air in the drying oven is 
maintained at a temperature of approxi- 


High-Impact Plastics from Styrene-Loaded Glass-Mat Materials 


T. A. DeMarco, Product Development Dept., Monsanto Chemical Company, Plastics Div. 


mately 350 F so the water content of the 
latex is evaporated, and the styrene is 


deposited and fused around the glass 
fibers. The product emerges from the 
discharge end of the oven as a limp sheet 
which rapidly cools to semirigidity. The 
sheet is usually cut into convenient sized 
pieces and removed to subsequent mold- 
ing operations or placed in storage. 

Where the production of  styrene- 
loaded glass mat by a continuous process 
is not practical, individual pieces of the 
glass mat cut to size, may be impreg- 
nated with styrene resin by hand dip- 
ping them into latex and drying them in 
an oven. Excess latex is allowed to drain 
momentarily from the saturated mat as 
it is removed from the pan, and then it 
is spread out on a wire mesh screen 
which supports it while drying in the 
oven. Preforms for intricate compression 
moldings may be readily made in this 
way by shaping the wire mesh on which 
the mat is dried to the approximate di- 
mensions of the mold cavity. 

As with other thermoplastic materials, 
styrene-loaded glass mat may be readily 
formed at temperatures above its soften- 
ing point. When heated above 250 F, the 
sheet becomes quite limp and flaccid, 
and when allowed to cool below 200 F 
it regains its original rigidity. Appro- 





priately shaped forms of wooden, plaster 
or metal construction may be used, but 
better physical properties, accurate di- 
mensions, and much more attractive ap- 
pearance will be obtained by molding 
the loaded mat between heated steel] dies 
under pressure. 

The use of cycling molds, which may 
be alternately heated and cooled by the 
introduction of steam and cold water at 
suitable intervals is recommended. Op- 
timum molding temperatures are usually 
between 300 F and 350 F and both dies 
should be maintained in this temperature 
range during pressing. Pressure may 
vary between 250 psi and 1000 psi. 
Pressing time at full temperature may 
vary between 15 sec. and 1 min. depend- 
ing on the shape and thickness of the 
molding. 

Glass-fiber reinforced styrene mold- 
ings have also been produced in injec- 
tion molding equipment by introducing 
chopped pieces of styrene-loaded glass 
mat directly into the cylinder of the 
injection press and molding in cycles 
similar to those used with conventional 
thermoplastic molding compounds. 


‘Shs hs 


LJ tw od 


*Condensed from a paper presented at 1952 
Annual Technical Conference of the Society of 
the Plastics Engineers, Chicago, January 16-18. 
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EDITORIAL 






The Least Common Denominator 


ECAUSE they often reflect a com- 
promise between conflicting pro- 
and 


tend to level off at the lowest level of 


prietary interests, codes standards 
product performance. Even in dealing 
with standards relating to safety of per- 
sons and property, the code makers as- 
sume the worst case or the commonest 
practice that will get by. They are loath 
to leave room for real engineering prog- 
ress for fear of putting the marginal pro- 
ducer out of business. This general atti- 
tude penalizes companies with above- 
average engineering staffs. 

Standard practices are likely to be em- 
pirical so that they can be checked at a 
glance by field inspectors. To take care of 
all contingencies, they are almost invari- 
ably on the safe side; but unlike life in- 
surance rates based on outmoded mortal- 
ity tables they may not allow for ready 
adjustment to present day values. 

In the field of electrical design, prod- 
uct development occasionally has outpac- 
ed the National Electrical Code, which 
largely dictates installation practices. Some 
of the most controversial issues today 
arise over methods of obtaining motor 
and branch circuit protection. At least 
one manufacturer of such highly engi- 
neered products as domestic refrigerators 
found himself stymied by arbitrary code 
restrictions. His recourse was to obtain 
Underwriters’ approval on an overall mo- 
tor protective system which did not fol- 
low the “book” but which was demon- 
strated to be amply safe. 

Paragraphs relating to branch-circuit 
protection of machine tools cramp the de- 
sign of modern productive machinery in- 


to which more and more motors are 
being built. Apparatus is available to 
safely handle currents of much greater 
magnitude than the limits presently set. 
One important user group is asking that 
the bars be lifted. 

Military specifications try to reflect the 
needs of the Armed Forces in terms of 
minimum performance values, which in- 
cidentally may be far in excess of com- 
mercial practice. However, they leave 
wide latitude as to how the ends may be 
achieved. The only drawback—and it is 
a serious one—is the expensive and time- 
consuming testing procedures needed to 
qualify the product. But such an approach 
does stimulate development of new end 
products, components and materials. 

In freezing to a common denominator, 
commercial codes may stifle progress 
since they hold no reward for superior 
performance. They may even impose, un- 
wittingly, restrictions on new develop- 
ments still under wraps in the laboratory. 
Many a panel member has suffered in si- 
lence on this score. And even where new 
ideas are brought into the open, competi- 
tive jealousy may try to bury them with 
limitations under the guise of safety. 

Those who would preserve the status 
quo are bound to lose out. More power 
to the crusaders who strive for recogni- 
tion of new and better ways of achieving 
the same or better ends. In the long run, 
progress will be made on a sound engi- 
neering level. The only way to nurture 
such progress is to preserve an open mind 
and constantly and 


standards in the light of changing devel- 


re-examine codes 


opments in materials and components. 
































































Fig.1—For low-cost production of limited- 
volume punch press work, the Weidemann 
turret punch press automatically brings 
any selected punch-and-die set under 
the ram of the press, and locks the 
turrets. Work is positioned in two co- 
ordinates by the direct-measuring table. 


HORT-RUN production of electrical panels, 
chassis, decks, enclosures and similar metal prod- 
ucts usually does not warrant an investment in 

multiple punches and dies for piercing all holes in one 
operation. Economy dictates, therefore, that some 
method be used which locates and pierces individual 
holes. Single hole piercing of sheets or plates can be 
a costly operation, but by mounting a number of indi- 
vidual punches and dies of various sizes in two synchro- 
nized horizontal turrets, the time required for placing a 
given punch and die in piercing position can be greatly 
reduced, as compared to the tool set-up time required 
for single-purpose punch presses. 

Fifteen years ago when the turret punch press was 
first introduced turrets were operated by hand, and for 
presses up to about 40 tons capacity and where the mate- 
rial positioning device does not prevent hand operation 
this is still the most efficient method. When the press 
capacity exceeds 40 tons the size and number of tools 
contained in the turrets increases the turret mass beyond 
the capacity of hand operation and a suitable power 
drive must be employed. 

A typical turret punch press and compound gaging 
table is illustrated in Fig. 1, with examples of work 
shown in Fig. 2. All holes of each sheet were punched 
by tools contained in the turrets of a single machine. 
A typical turret tooling layout, Fig. 3, illustrates the 
variety of tools which can be used; punches are in the 
upper turret and dies in the lower one. The number 
of stations depends on tooling requirements and press 
capacity, but an even number is always used to permit 
location of the turret indexing or locking pins 180 deg 
away from the punch at the rear of the press throat. 

Power rotation of turrets on heavy presses was 
accomplished in three steps. First, the operator posi- 
tioned a manual selector switch which operated an 
air control valve and air cylinder to withdraw the 
locking pins. Second, the turrets were then rotated by 
power to bring the desired tool into alignment with the 
ram. A special control device used for this purpose 
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generator. 


Deadbeat indexing and positioning is 


accomplished by combination of dis- 


placement signal from a synchro sys- 


tem and rate signal from tachometer 


Capacitor brake brings 


drive to rest just as index pins seat. 


operated the drive motor in spurts by transmitting 
timed pulses to the starter coils by a method similar to 
jogging. Pulse rate and direction of rotation was a func- 
tion of the rate and direction of rotation of the control 
device knob. The positioning operation, even with 
experienced operators, usually resulted in several over- 
shoots of the desired location. Finally, after the tool 
was correctly aligned, the operator set the selector 
switch to the off position and the locking pins were 
seated by spring pressure. 

These operations were difficult to time with any 
degree of consistency largely because the characteristics 
of the control device and the mass under control were 
not compatible. The turrets on an &80-ton press, for 
example, are 52 in. in diameter and have a combined 
weight of about 5000 Ib. At a nominal speed of 6 rpm, 
the peripheral speed is 16.3 in. per sec. Since the 
operator had to locate by watching station numbers as 
the turrets rotated, speed of operation depended on 
operator judgment and touch in manipulating the con- 
trol device. The problem was particularly difficult for 
small angular displacements. 

To improve on this method plans were made to 
develop an automatic turret positioner to meet the 
following design requirements: 

1. Reduce manual control required of the operator to 

one simple operation. 

2. Dead-beat positioning of the turrets, with no over- 
shooting or oscillating around the null point. 

3. Maximum possible speed of solution for all angular 
displacements up to 180 deg. 

4. Selection by shortest path whether or not operator 
does. 

5. Retention of present type of driving mechanism if 
possible to simplify conversion of existing ma- 
chines. 

6. Interchangeable control circuit elements wherever 

possible to simplify servicing. 
Provision for easy adjustment of alignment and 
system response, 
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Fig. 3—A typical turret tooling layout with 18 stations. 
Fast selection of any station with deadbeat accuracy is 
essential for minimum production cost. 


8 S. Adaptable to either 50-cycle or 60-cycle 
power supply. 


~ 9. Sturdy mechanical and electrical com- 
ol ponents. 

th 10. Provision for emergency pushbutton op- 
e eration in the event of failure of auto- 
ol matic control. 

or 


The preceding conditions generally define 





s and limit the type of control system required 
to some form of a servomechanism. A prelim- 
=f inary study of available systems based upon 
ae their performance characteristics and relative 
ae cost led to the conclusion that an electrical- 
ad pneumatic system was most suitable. Use of Heater End Plate A 
e > ; atically rate ; cking pins ‘ : 
m, sor a pe ogee hit alge ga 
the Fang ee ee a obiapeaties 
ing dead-beat positioning. Furthermore, adop- 97 openings including edge 
as tion of the turret locking pins as the locating cutout 
on device eliminated from consideration all other 120 strokes of press using 
on systems capable of precise positioning of the 6 tools 
tor turrets independently of locking pin action. An 
J —— or ayaa eer an a a 
aracteristics becomes rather complex and ae 
the costly and for this application did not appear % &. mild steel, “ x 83 in. 
to offer sufficient advantage in speed to offset Papas eanrny see 
r to the increased cost. In addition, these systems annem , 
; ae hee 126 strokes of press using 
would make it necessary to replace existing ataiila 
yer- power equipment with variable speed electric 
or hydraulic servo motors. It was felt that an Fig. 2—Representative piercing jobs done by a single set of 
ular electrical-pneumatic control svstem could be tools on the turret punch press. Large rectangular and edge 
designed around the existing electric motor cutouts were made with two rectangular punch-and-die sets. 
ator drive without important modifications in this 
equipment. 
m if Additional study indicated that a servo amplifier with- desired station and to stop the drive motor at the same 
ma- out negative feedback and operating a differential relay time. The release point for the pins can be accurately 
(null-seeking type) in conjunction with standard tele- controlled by adjusting the gain sensitivity of the ampli- 
le phone-type relays for control sequencing offered good fier. This will determine the “drop-out” point of the 
possibilities for control of the driving motor and turret differential relay with respect to the angular error. A 
and locking pins, Control circuits were arranged to release magnetic-release spring-reset disk brake was used for 
the turret locking pins 5 or 6 deg in advance of the stopping the drive. This brake is standard equipment. 
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3 hp gear head motor__ 
620/23 rpm 


Tachometer_/ 


Fig. 4—Servo turret control system. Command syn- 
chro in manual selector at right produces a signal 
proportional to the displacement of the selected sta- 


tion. Tachometer 


OPER ATION 


pore to operation, a thermal time 
delay relay TTD and control relay 
PTCRI1 introduce a warm-up 
period before either press or turret control 
circuits are activated. Closing of relay 
contacts CRI-1 energizes all control 
circuits, and indicator lamp IL notifies 
the operator that the machine is ready 
for operation. 

For all station selections except a 180- 
deg solution, which involves a slightly 
different sequence, operating steps are 
as follows. Switch TWS7 must be at the 
Servo “ON” position for automatic con- 
trol. 

1. Operator releases selector unit by 
depressing operating pushbutton in selec- 
tor lever arm, closing switch TSW6 on 
contact 14. No control relay action occurs 
because contacts CR9-4 remain open, pre- 
venting accidental operation if the se- 
lector unit is inadvertently released and 
returned to the locked position without 
making a station selection. 

2. Operator spins selector lever arm 
and matches scribe line with diamond 
point at the desired station number. 


60-sec 
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on motor drive at 






bar 


erates a_ signal 
Two © signals 
and apply a 
left 


gen- turret to a 


O F 


This positions the rotor of the command 
generator CG through an angle equal 
to the displacement angle on the turrets 
and causes the control transformer CT 
to transmit an error signal proportional 
to this angular error. Amplifier causes 
the differential relay DR to function. 
Assuming that a positive phase-signal 
is called for, relay contacts DR-CW1 and 
DR-CW2 will be closed. This action will 
occur within 1 or 2 deg travel of the 
selector arm from the null point. Closure 
of DR sets up the following chain of 
operations: 

a. No action resulting from closure of 
DR-CWI1 since contacts CR4-2 are 
still open. 

b. DR-CW2 energizes TCR9, closing 
contacts CR9-2 and CR9-4, and 
opening contacts CR9-1 and CR9-3. 

c. No action from CR9-2 since TSW6 
is still at contact 14. 

d. No action from CR9-1 and CR9-3. 

e. CR9-4 energizes TCR7 which will 
be maintained by — subsequent 
closure of CR7-3 through CR4-3. 

f. Contacts CR7-2 and CR7-4 


also 


EL. aualicin Re to 0 09 


| 
Locking pin ‘Upper and 


proportional to 
combined 
eapacitor brake 
standstill just as 


THE 


Turret switch 





Station ____ 
selector 





| Selector 
switch 


Taper pin _~#¢ 
lock Coy oF 


| 
Cormmanad unit 
re) 
ip 
| 


travel. 

disengage motor 
timed to bring the 
locking 


rate of 
then 


pins seat. 


CONTROL 


close and CR7-1 opens, but no 
action results at this point. 

3. Operator releases selector arm Op- 
erating pushbutton allowing _ selector 
index plate to engage taper pin lock. 
This action returns TSW6 to contact 13 
and the automatic cycle of operations is 
started. 

4. Index pin air valve solenoid IPAVS- 
Oper is energized through contacts CR9-2 
and CR7-2 in parallel and CR5-1 and 
CR6-2. Air cylinder withdraws locking 
pins and causes TSW5 to function when 
ends of pins lack approximately %%2 in. 
of clearing turrets. Closure of TSW5 
starts the following sequence of opera- 
tions: 

a. TCR4 is energized, opening CR4-3 

and closing CR4-1 and CR4-2. 

b. CR4-3. drops out TCR7, opening 
CR7-2, CR7-3 and CR7-4 and clos- 
ing CR7-1. 

c. Closure of CR4-1 has no significance 
in this sequence. 

d. Closure of CR4-2 energizes the 
clockwise operating coil of the re- 
versing starter MST-CW through 
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\t this point in the cycle a speed reducer was con- 
nected into the drive system by clutch action. The drive 
was started again and allowed to operate at reduced 
speed (about 10 per cent of maximum) until alignment 
of turret pins and bushings was obtained. As the pins 
entered the bushings a limit switch stopped the drive. 

All servomechanisms require a method for the detec- 
tion of error between the input and output quantities 
and translation of this data into a usable form. A self- 
synchronous system was selected for this application 
because it is simple, rugged and reliable, and units for 
industrial design applications are commercially 
able. 

As a result of 


avail- 


these preliminary design considera- 
tions an experimental development plan was formulated. 
1. Construct a model drive system which incorpo- 
rates all required design features. 
2. Study the performance of the model and make 
such design changes as are indicated. 
Utilize information gained from these tests to 
design and build a full scale system for a produc- 
tion press. 


we 


Construction and testing of the model system re- 
quired considerable time and effort but provided useful 
information in regard to operating speeds, amplifier 
performance and adjustment, methods for aligning the 
mechanical-electrical system null point, characteristics 
of self-synchronous error sensing systems, control cir- 


cuit design and mechanical problems. This information 


(Oper) 
TCR6 ry 
TCR7 ‘* 
TCRI 


Ll L2 L3 


MST-CCW 


OL _TMCBC 


C2 nce 


Rev | fwd : 
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DR-CW 


CR7-4 ; 
prcowh CR42 


MST Servo 
cw On &TSW7 
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CRS-2 


CR7-3 CRI-3 
DR-CW2 
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guided the design of a full scale system. 

Perhaps the most significant result of these tests was 
the fact that the braking method and speed reduction for 
the final 5 or 6 deg of turret travel proved to be im- 
Time lost in this phase of the operation 
advantages gained by 
Other methods were investi- 


practical. 
virtually 
features of the 


wiped out the 
system. 


CIRCUITS 


5. 
signal voltage decreases. 


contact DR-CW1, previously closed 
during station selection. 


The normally open interlock MST- 


CW on the reversing starter closes, 
energizing the turret motor and 
capacitor brake contactor TMCBC. 
The turret drive motor is now in 
operation. 

Closure of CR4-2 also energizes 
TCR8, closing contact CR8-1 which 
energizes the rotary solenoid RS and 
causes the cam lock to function. 
Turrets drive toward a solution and 
The amplifier 


differential relay DR drops out when the 
drive is approximately 6 deg from the 


null 


point. Contacts DR-CW1 and DR- 


CW2 open and the following sequence 
results: 


a. DR-CWI1 opens, causing MST-CW 


b. 


c. 


to drop out. 

MST-CW opens, causing TMCBC 
to drop out, removing power from 
the motor and shorting capacitors 
across the motor windings to start 
the capacitor braking cycle. 


DR-CW2 opens, causing TCR-9 to 
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d. 


h. 


other 


Fig. 





5—Schematice wiring dia- 


gram of power turret positioner. 


drop out. 

CR9-1 closes, energizing TCR5 
through contacts CR4-1, CR9-1 and 
CR7-1. 


». CR5-1 opens, dropping out IPAVS- 


operate and shutting off the air sup- 
ply to the cylinder. 

CR5-2 closes, energizing IPAVS- 
exhaust and porting the cylinder 
discharge to atmosphere. 

Turret locking pins are released and 
move in under spring pressure until 
they rest against the turret periph- 
ery. TSW-5 remains closed since 
the operating point of this switch 
was set with the pins projecting 
1/32 in. inside the turret bushings. 
CR9-2 and CR9-4 open and CR9-3 
closes. These actions have no signif- 
icance except that all contacts are 
now in normal position. Sequences 
a-b and c-h are parallel and occur 
simultaneously. 


. Kinetic energy remaining in the 


Ss) a after braking is utilized to bring 
the turrets into engagement with the lock- 
ing pins. 


As the latter enter the bush- 


ings, TSW5 opens and TCR4 drops out. 
The following sequence occurs: 

a. CR4-1 opens, causing TCR5 to drop 
out and returning CR5-1 and CR5-2 
to their normal positions. 

b. CR4-2 opens and CR4-3 closes, re- 
turning these contacts also to nor- 
mal position. 

c. CR4-2 drops out TCR8, opening 
contacts CR8-1. This deenergizes 
rotary solenoid RS and the cam lock 
is released by spring tension. 

As previously noted, a 180-deg solu- 
tion involves a slightly different operating 
sequence because of the zero signal whic h 
occurs at 180 deg (see Fig. 10) and the 
rather broad dead band at the null point. 
However, a simple solution to the prob- 
lem is available. Since either direction of 
rotation represents the shortest route to a 
solution in this case, it is only necessary 
to energize one or the other of the re- 
versing starter coils independently of dif- 
ferential relay action. Once the drive has 
been started and the dead band region 
passed, the amplifier will take over as 
previously described. OOO 
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gated, particular attention being focused on various 
forms of electrical braking. 
ging”, braking, braking and 
capacitor braking were examined* and it appeared 
that the latter form could be used to great advantage 
in this application. 

It was not practical to test the effectiveness of a 
capacitor brake on the model control system. Therefore, 
an independent investigation of induction motor braking 
by this method was conducted with encouraging results. 
These led to the conclusion that capacitor braking was 
peculiarly adaptable to the proposed system of turret 
control and was therefore adopted for the full scale 
system. 


Characteristics of “plug- 


dynamic regenerative 


Elements of the new turret control system are shown 
in schematic form in Fig. 4; a schematic circuit diagram 


* See bibliography at end of article. 
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Fig. 6—Manual selector station at operator’s position. 
Station is selected by depressing palm-size pushbutton 
and rotating the selector arm. When pushbutton is 
released, turret locking pins disengage and motor 
drive rotates turrets to selected position. Signal pro- 
portional to displacement is provided by command 
synchro direct connected to selector arm. After the 
cycle is started a rotary solenoid operates a cam 
lock to restrain further motion of selector arm until 
positioning cycle is completed. 
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Fig. 7—Response 
flexibly 


coupled to lower 


servo is 
turret driving 
stud in base of 
press. Sockets for 
locking pins on 
the turret rim are 
tapered and _ bev- 
elled to aid in 
seating pins as 
turret is braked 
to a stop. 


is shown in Fig. 5. Two elements are independently 
controlled within the closed loop; the turret locking 
or index pins, and the turret drive motor. An error 
sensing system coupled with an electronic amplifier with 
tachometric feedback and associated contro] relays and 
limit switches comprise the basic elements for control 
of the driving and locating units. 

Considerable attention was given to the design of the 
selector unit release mechanism and operating lever. A 
simple yet rugged mechanism which would lend itself to 
consistent rapid station selection was desired. Details 
of the selector unit and other control devices finally 
selected are illustrated in Fig. 6. An oiltight mushroom- 
head pushbutton mounted on a cast aluminum lever 
arm was used as the basic operating element. Palm- 
of-the-hand was found to be the most convenient method 
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Fig. 8—Amplifier-discriminator circuit operates a three-position differential relay to provide shortest path to a 
selected position. Amplifier gain control is adjusted to release locking pins 6 deg in advance of station position. 


o- 


of depressing the button, although light finger pressure 
is sufficient to release the mechanism. Downward mo- 
tion of the operating lever and plunger releases the 
indexing plate from the tapered locking key. This 
allows the selector arm to be spun rapidly in either 
direction until the scribe line on the plastics indicator 
matches the diamond point at the desired station num- 
ber. Release of the pushbutton will allow the index 
plate to engage the locking key. Light pressure of the 
fingers on the sides of the selector lever arm was found 
to stabilize control of the arm during selection. 

This method of station selection proved to be ex- 
tremely rapid and the time required for a given angular 
displacement was repeated with excellent consistency by 
several different operators. Since the system is designed 
to permit turret rotation in either direction, the maxi- 
mum angular displacement will, of course, never exceed 
180 deg. Selection time for this angular displacement 
did not exceed 1.5 sec. 

The error sensing system for detecting the angular 
error between the selected turret position as indicated 
by the manual selector unit and the actual position of the 
turrets consists of two identical synchro units. The 
command unit is directly coupled to the operating 
shaft of the station selector. The response unit is 
directly coupled to the lower turret driving stud as 
shown in Fig. 7. The compartment in the base of the 
press frame which houses the response unit is closed 
in with a sheet steel guard to protect the unit from 
damage by slugs from the ‘punching operations. 

Amplification and phase discrimination of the error 
signal is accomplished by the amplifier circuit of Fig. 8. 
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After phase shift and attenuation of the proper amount 
by network R14-C1-R1, the error signal appears across 
R2 and G1 of the input stage. This tube functions in 
the linear region of its transfer characteristics and am- 
plification takes place in the usual manner. 

Grid bias voltage of the second-stage tube is adjusted 
so that operation takes place within definite limits along 
the upper portion of the transfer characteristic. In 
general, the bias limits will lie on the relatively flat sec- 
tion to the right of the sharp bend in the curve. Fig. 9 
illustrates a typical operating curve for this class of 
tube and defines the limits of bias control. The fixed 
bias adjustment is obtained from potentiometer R11. 
Variation of this control over its entire range adjusts 
the tube bias within the limits noted on the curve of 
Fig. 9 and affords a convenient means of changing the 
gain sensitivity of the amplifier. This adjustment in 
conjunction with tachometric feedback, as shown in the 
circuit diagram of Fig. 8, is important to the overall 
system performance. This point will be expanded later 
on, but it should be noted here that control of ampli- 
fier sensitivity resulting from fixed and variable bias 
adjustments of the second-stage tube precisely deter- 
mines the end of closed loop control. This termination 
point is characterized by release of the turret locking 
pins and braking of the drive motor. 

Excitation at line frequency is supplied to the com- 
mand unit. The response unit, which functions in the 


familiar manner of a control transformer, develops a 

sinusoidal voltage output which is a function of the 

magnitude and phase of the angular error existing at any 
(Continued on page 338) 
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T the outset of World War II, polyester resins 
combined with glass fibers in the form of cloth 
were laminated into structures having high 

weight-strength ratios. These structures were particu- 
larly adaptable to military use with the result that large 
quantities of polyester resins were employed. Complex 
shapes were made in large, relatively inexpensive molds 
utilizing the vacuum-bag molding technique. In general, 
such structures required considerable hand_ tailoring 
and resulted in high finishing costs ande scrap losses. 
These resin-glass laminates did not lend themselves 
to economical mass production or conventional com- 
pression molding procedures. 

A definite need existed for a compound which could 
be molded readily to yield high-strength moldings. 


ALAYD PLASTICS 


M. H. BIGELOW 
and 
P. E. NOWICKI 
Technical Department 
Plaskon Division 
Libbey-Owens-Ford Glass Company 


Within the past few months, the Plaskon Division of 
the Libbey-Owens-Ford Glass Company has developed 
an alklyd molding compound which fulfilled these qualifi- 
cations. Essentially it is a polyester resin reinforced with 
glass fibers and can be molded in conventional molds. 
This new alkyd plastic cures rapidly and requires only 
moderate molding pressures. In this respect it is 
quite like the original Plaskon alkyd molding compounds 
introduced in 1948. 

Alkyd molding compounds do not possess the inherent 
idiosyncrasies of the other available high-impact com- 
pounds. For example the resin and glass fibers remain 
practically inseparable during molding so that in thin- 
walled sections there is no starvation of the glass com- 
ponent. Also, alkyd moldings are characterized by ex- 
cellent dimensional stability, heat resistance and good 
electrical properties. 

The reinforced alkyd (identified as No. 440) is sup- 
plied in irregular pieces of resin-impregnated fibers 
To the uniniated, the material appears to be difficult 
to handle, but to those conversant with the use of high- 
impact molding materials, it offers no unusual prob- 
lems. Alkyd moldings have an exceptionally high im- 
pact strength and are not brittle; the surface is smooth 
and free from naked ends of glass fibers. Characteristic 


Fig. 1 — Glass-reinforced 
alkyd molding compound re- 
placed phenolics as an insu- 
lator in this transmitter-com- 
mutator of a gyro-compass. 
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previously established advantages of 
pounds: outstanding are resistance; good 

bility and heat resistance; adaptability 
pression molding techniques at fast curing rates and moderate 

molding pressures. Indicated applications include replace- 


ment for metals in housings and other structural parts. 


molding properties are listed in the accompanying 
table. 

It must be noted that alkyd moldings when stressed 
to failure do not break cleanly. The glass component 
tends to hold the parts together with a bond almost 
approaching the original, hence in performing the 
usual physical tests, some judgment must be used in 
deciding at what point failure takes place. Data indi- 


cated in the table were taken at the first signs of 


visible rupture of the test specimens. 

Since its introduction, the glass-reinforced alkyd is 
being tested for an unusually large number of appli- 
cations, some of military significance, but for the most 
part, for civilian economy. In some instances, the com- 
pound is being considered as a replacement for stra- 


Fig. 2—Reinforeed alkyd 
finds application as insu- 
lating material for the 
jaws of this 500-amp are- 
welding electrode holder. 
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New type adds exceptionally high impact strength to the 
alkyd molding com- 
dimensional sta- 


to conventional com- 



























Fig. 3 — Still 
another appli- 
cation is a ther- 
mostat for fire- 
warning device. 
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tegic metals, but by far the larger number of appli- 
cations is in new fields. 

High-strength alkyd seems to be particularly suitable 
for structural parts for refrigerators and electromotive 
equipment, large industrial housings, and heavy-duty 
containers. As insulating parts, material is widely used 
for heavy-duty circuit breakers, connectors, and stand- 
off insulators. Current market surveys indicate that re- 
inforced alkyds will soon be used in all fields. 

High-impact strength alkyd is new. It bridges the 
gap between low-pressure laminates and conventional 
molding powders. We are unable at this time to predict 
what the maximum size moldings will be, but it is 
safe to venture the opinion that our largest moldings of 
today will be dwarfed by those of tomorrow. Obviously 
there will be some sort of economic balance between 
size and a choice of reinforced alkyd between low- 
pressure laminate. Reinforced alkyd has just emerged 
from the laboratory. Research is continuing on this 
type of plastic. It will be interesting to see what the 
fruits of this experimentation will be, but it is quite 
obvious that the present material is the forerunner of 
a new family of high-strength plastics. 

Here are some typical applications : 

Fig. 1 shows use of reinforced alkyd in a transmitter- 
commutator, part of a marine gyro-compass used on 
ships for many years, and now applied in military 
tanks. Originally this unit was redesigned after World 
War II, to consist of the insert shown at right molded 
into a plastics insulator. The first plastic material 
used—a phenolic—would often crack around the large 
insert, and in addition allowed arcing between the 
inner ring and three wire terminals at the three project- 
ing heads. The arcing was caused by a build up of carbon 
dust across the plastic from continued contact of 
brushes and inner surface of the insert ring. By using 
reinforced alkyd, both the carbon and the cracking 
were successfully eliminated. 
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Fig. 4 (Left)—Rocker arm for d-c explo- 
sion-proof motor molded from reinforced 
alkyd. Fig. 5 (Below)—Molded alkyd 


component in another gyroscope device. 





This unit was molded by Michigan Molded Plastics, 
Dexter, Mich. for Ram Meter, Inc., Ferndale, Mich. 

In the 500-amp arc welding electrode holder (Fig. 2) 
the biggest problem faced by the manufacturer, Erico 
Products, Inc., Cleveland, was the selection of the 
insulating material for the jaws. The material had 
to meet the following conditions: insulate the metal 
jaws carrying the current ; resist the intense heat created 
by the welding operation which is sometimes only 1 
in. from the insulating material; and be strong enough 
to withstand the rough handling to which the unit is 
subjected. In addition, the material had to be readily 
moldable into intricate shapes to meet the design re- 
quirements of the holder; and of course be reasonable 
in cost. 

Erico tried many materials such as glass and asbestos- 
filled phenolics, polyester and melamine-glass laminates, 
ceramic and ceramic-coated steel and other inorganic 
materials before finding that the performance of the 
reinforced alkyd and its moldability met design re- 
quirements. 

A thermostat switch for a fire-reporting device 
(Fig. 3) provides a further illustration of application 
for reinforced alkyd. Here, the material was selected 
because of its dimensional stability (note placement of 
metal inserts), strength, and dielectric properties. Mold- 
ed by Nicholas Plastics & Engineering Company for 
Pacific Safety Equipment Co., Inc., both of Los Angeles. 

In Fig. 4 reinforced alkyd is shown applied as a 
rocker arm for a d-c explosion-proof motor made by 
Reliance Electric & Engineering Company, Cleveland. 
Requirements: high strength, dimensional stability, 
and suitable electrical properties. Molded by : Ackerman 
Plastics Div., Consolidated Iron & Steel Works, Inc., 
Cleveland. 

An interesting military application is shown in Fig. 
5. It is a component for gyroscope unit which maintains 
tank cannon and sighting mechanism level against erratic 
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Flame-Resistant Glass-Reinforced Alkyd* 
(Molded Properties) 


Flame resistance 
Arc resistance (ASTM D495) 


Water absorption 


Insulation resistance 
Type 140 
Dielectric Strength, volts per mil: 
Short-time test (E48/50+-C96/25/50) ....385 
Step by step (E48/50+C96/25/50) ...... 285 


Short time (E48/50+D48/50) 


Step by step (E48/50+D48/50) ......... 260 


* Plaskon Alkyd 442. Molding properties are identical to type 440, as al- 
ready tabulated, but when molded several variations in properties will occur. 
The most important are noted above. 





motion of tank. Operates on the same general gyroscopic 
unit principles as described for the tank gyroscope 
component shown in Fig. 1. Requires dimensional sta- 
bility, which in reinforced alkyd is superior to that of 
copper and aluminum previously used. Insulation prop- 
erties and resistance to arcing of reinforced alkyd also 
eliminates insulating materials previously needed with 
metals. Strength was an important factor in choice 
of material. 

The remarkable strength attained by this molding 
compound is due in part to a special treatment applied 
to the glass fibers and to the judicial selection of glass 
fiber lengths. To assure the attainment of the maximum 
strength, care must be exercised in the design of the 
mold and the molding procedures followed. In general 
the molding techniques are used which have been stand- 
ard in the industry for molding rag-filled phenolics and 
glass fiber-filled melamines keeping in mind that these 
alkyd materials cure with exereme rapidity and re- 
quire fast closing presses. 

In the unmolded form, the glass fibers of the type 
440 are intermeshed at random and will tend to orient 
themselves in the direction of the flow of the material 
during molding. Thus to achieve maximum over-all 
strength, excessve flow should be avoided. 

Much can be done in the design of the mold to 
achieve the type of strength desired. After analyzing 
the manner in which the part being designed is going 
to be stressed, the mold should then be designed so that 
the flow is in the proper direction to align the glass 
fibers in the proper manner. 

Some additional design suggestions: 

1. Thin sections should be avoided. 

Flash molds have been used successfully and 
present no unusual problems if sufficient loading space 
is available and enough pressure to cut off the flash. 

3. In semipositive and positive molds the punch 
should have adequate clearance in order to provide for 
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ready flash escapement. Clearances as much as 0.008 
in. or even greater may be found desirable, as well as 
generous relief on the punch itself. In using multiple 
cavity molds it is particularly important that the clear- 
ance is sufficient to allow equal pressure on all cavities 
through adequate flash escapement. Experience on 


single-cavity molds is desirable before multiple-cavity 
units are undertaken. 

4. Care must be exercised in providing taper for the 
sides of the mold and having knock-out pins of adequate 
size since there is comparatively less shrinkage from 

(Continued on page 312) 








































Properties of Compression-Molded* 
Glass-Reinforced Alkyd 


Electrical 


Arc resistance, sec 180 
(varies with type of glass filler) 
Dielectric constant 





COCR... es , . 5.2-6.0 

10® cps Sovak . 4.0-4.5 
Dissipation factor 

GUNS... eS oct em 0.023-0.024 

2 wessece es OCIS-0.020 

Mechanical 

Impact strength (Izod) ft-Ib/in. of notch 12-24 
Compressive strength, psi ..... . 20,000-25,000 
Flexural strength, psi¢ sa .... 14,000-17,000 


Modulus of elasticity, psi 1,600,000-2,000,000 


Physical 
Specific gravity 1.91-1.94 
Heat absorption, 

deg F .. 400 
Water absorption, % 
oe in weight cold 

H2O absorption 24 
hr ah 0.25-0.35 

Heat distortion, deg. 
= 






Heat resistance, deg. 


Pe Ferctcthe ec s0lse of. Withstands 300 F for long periods 
Coefficient of thermal 
expansion 10x 10-6 to 30x 10-6 in./in./deg F 


Thermal conductivity 8x 10+ to 12x 10-*/cal/sec/cm2/deg C 
Flammability: 


Type 440 alkyd molding compound is not self-extinguishing, and 
cannot receive Underwriter and Naval Ordnance approval. When 
a self-extinguishing material is required, it is necessary to use 
Type 442 alkyd molding compound which otherwise has sub- 
stantially the same properties as Type 440. 


Resistance to Chemicals: 


Is resistant to hydrocarbons, other neutral organic solvents, and 
mild acids. The material is not resistant to strong acids or to 
mild and strong bases. 








Resistance to Water: 


Although sufficiently resistant to water for many purposes, it 
is not recommended for applications involving continuous contact 
with water or steam. 





Molding Properties 
Bulk factor 6-9 


Mold temperatures, deg F 290-310 
Molding pressures, psi 1200-2000 
Mold shrinkage (cold pieces from cold 

mold) in./in. 0.001 -0.004 


® Plaskon Alkyd 440 

>» May be higher in certain types of moldings 

© Conventional testing methods which leave ek to be desired for this 
type of material. Because of the reinforcing glass fibers, a great deal 
of residual strength is still present after the initial cracking. 

4 Material can be pilled and can be compressed by hand to a lower factor. 
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The Diamond roller chain drive illustrated connects a 40-hp 
motor to the main shaft of a six-spindle wire coiler. Flex- 


ibility in motor location and arrangement, low cost, posi- 


























N deciding upon a suitable device to transmit power 
and motion from a motor or one machine member 
or mechanism to another, the design engineer is 


confronted with a variety of types from which he may 
choose the one that best meets his requirements. Choice 
depends upon a number of factors summarized here: 

If the distance between members is great (at least 
several feet), the speed is high, there are no inter- 
mediate takeoffs and a non-positive connection is per- 
missible, a flat belt or synchronized electric drive should 
be considered. If extreme uniformity and smoothness 
of motion and high driven speed are essential as for 
some grinding wheel spindle drives, a thin, flat woven 
belt and carefully balanced pulleys are used even if 
center distances are short. V-belt drives are inexpensive, 
simple, run without lubrication, are substantially noise- 
less and perform very well in those applications where 
the center distance is short enough so that available belt 
lengths may be used. 

When any combination of the factors of high effi- 
ciency, short center distance, limited space, any speed 
from very low to very high, and the utmost smoothness 
of transmitted angular velocity are present and the drive 
must be positive, toothed gearing should be considered. 
lf a positive connection is necessary, transmission dis- 
tances are considerable or drives are taken off at inter- 
mediate points, shafting and gearing may be needed. 

Chain gearing is much used where the drive must be 
positive, efficiency must be high, space is limited and 


are essential. Center distances may be anything within 
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long wear life, low maintenance and unfailing reliability 


tive operation, and acceptance of shock loading were all 
requirements for the power transmission means used in 
this application. Satisfactory operation of this drive has 
proved the suitability of roller chain drives for fulfilling 
such requirements in metal-working machinery. 


reason and need not be held within close limits; infinite 
variations in center distances are readily secured by 
using idler sprockets. Any speed from very low to 
high is permissible and very close alignment of driving 
members is not necessary for low to moderate speeds. 
The high efficiency of chain drives is maintained through- 
out their lives. 

Chain drives are of two general types; roller chain 
and the so-called silent chain. Each has its field, though 
there is some overlapping in the medium speed and 
power ranges. Silent chain drives are usually chosen 
for very high speed applications, as there is no impact 
between chain and sprocket to be considered at high 
speeds. silent chain 1s 
heavier and the drive is less compact and more costly 
than a comparable roller chain drive. 

In this article the discussion will be limited to roller 
chain and drives relative to their design, standardization, 
selection, lubrication and installation. A later article 


However, the conventional 


will deal specifically with silent chain. 

When properly designed, roller chain drives will 
operate equally well on long or short centers, and the 
chain can mesh with a number of sprockets on either 
side of the chain. These useful characteristics are fre- 
quently utilized in “serpentine” drives where it 1s 
necessary to take off power and/or motion at inter- 
mediate points and at different directions or rotation. 
A roller chain also has considerable lateral flexibility, 
and this permits it to be used in many cases to simplify 
special drives. 

Inasmuch as the link plates of a roller chain link are 
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What drive conditions make such power transmis- 


sion elements first choice? Selection factors that 


DANIEL VAUGHN WATERS 
Consulting Engineer* 


Lebanon, N. J. 


influence performance and life are reviewed by 


an independent mechanical designer for the bene- 


fit of fellow designers of motor-driven machines. 


disposed symmetrically about the line of chain pull, they 
are subjected to tension forces only; this is a condition 
which results in an economical utilization of material, 
considering chain strength and weight. Most flexible 
drives require considerable tension on the tight side of 
the strand and an appreciable tension on the slack side; 
the power transmitted is a function of the difference 
between tensions on tight and slack sides. The power 
transmitted by a chain is a function only of the tight 
side tension, resulting in minimum loading of bearings 
on driving and driven sprocket shafts. The tension 
existing in the slack side is the sum of the tensions due 
to centrifugal force and the weight of the chain and is 
negligible for the chain velocities encountered. Heavy 
torsional loads at low speeds are readily handled by 
chain in less space than needed for other drives and 
shock loads are cushioned by the elasticity of the link 
plates and the oil films between its many link pins, 
bushings and rollers. 

Chain tensions have been covered in some detail by 
W. K. Stamets in his paper “Dynamic Loading of 
Chain Drives”, listed in the bibliography appended to 
this article. (1)7 

Essential dimensions of 
roller chain components and 
corresponding sprocket tooth 
shapes have been standard- 
ized, so 


Fig. 1—Exploded 


view of _ roller 


that any make of links and _ pin 
chain conforming to the links of Morse 
American Standard ASA roller chain. 
B29.1—1950 (2) will mesh 


with sprockets conforming to 
the same standard. Complete 
roller links and pin links of 
the various makes will also 
interchange. This Standard 
also specifies the essential di- 
mensions of the cutters and 
hobs used to cut sprocket 
teeth. 


*For many years chief of design 
section, Western Electric Co., Kearney, 
N. J., and past chairman, Machine 
Design Division, American Society of 
Mechanical Engineers. 


¢ Italic numerals refer to bibliogra- 
phy at end of article. é 
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Roller chain is a combination of two subassemblies ; 
the roller link and the pin link, Fig. 1. Each roller link 
is an inside link of the chain and is made up of two 
alloy steel link or bushing plates, two bushings and two 
rollers. Bushings are made of high quality cold fin- 
ished steel, heat treated, with smooth inner and outer 
surfaces to provide good journal action with mating pins 
and rollers. Bushings are solidly anchored in their 
respective link plates by means of heavy press fits. 
Rollers are made of heat treated stock, and are ground 
to close limits on outside diameters to provide even 
distribution of load in the chain links engaged with 
sprockets. Holes are sized to revolve freely on the 
bushings and have proper clearance for lubricant. 

The pin link is the outside link of the chain and is an 
assembly of two steel link plates and two heat treated 
alloy steel pins which are ground to close limits to 
provide a good bearing surface within the bushing. 
These pins are anchored in the side plates with heavy 
press fits and are sized to fit in the bushings with 
clearances sufficient to permit free 
space for lubricant. 


movement and 





A somewhat modified form of riveted chain is shown 
in Fig. 2. 

Multi-strand roller chain is composed of standard 
roller links and standard pin link plates, assembled 
All link 
for pitch 


two or more links wide on common pins. 
plates, of 
dimension. 


course, are carefully matched 


The press-fit of the pins and bushings in their side 
plates largely determines the length of life of the 
chain. When roller chain is assembled, pin and bush- 
ing must be pressed firmly into their respective side 
plates so that they cannot turn. Thus, when the chain 
flexes, a relatively broad surface of the pin and bushing 
takes up the load and wear due to sliding friction. 
loosening of the pins or bushings in their respective 
link plates due to improper press fits or excessive 
chain tension results in wear between the pin and bush- 
ing and link plate and disintegration of the chain. 

The action within a roller chain and between the 
chain and its sprockets is very interesting and merits 
a rather extended discussion. Referring to Fig. 3, as 
a chain runs onto a sprocket the following chain move- 
ments are evident: 

1. The trailing roller in each link seats itself in 

the space between two sprocket teeth. 
So-called “chordal rise” takes place as each link 
moves toward and away from the sprocket center 
an amount equal to ¢ on the figure which has been 
exaggerated by use of a pinion with a small number 
of teeth. 

This characteristic is not important for sprockets 
having more than 24 teeth and, in fact, may ger- 
erally be disregarded for smaller sprockets unless 
extreme smoothness is essential. 

Each link pin oscillates within its mating bushing 
through the angle a, as the link seats itself on the 
sprocket and oscillates through the same angle in 
the reverse direction when the chain leaves the 
sprocket. This, too, is inherent in chain action. 


) 


Case History I 


r \RIPLE roller chain reduction from 


series d-c motor is used in the 


truck. Single-strand roller chains, all 
%-in. pitch, also are used for trans- 


Considering item No. 1, the relative velocity of im- 
pact between chain roller and sprocket as the roller 
seats itself in the sprocket governs to some extent 
the performance of a roller chain drive. Excessive roller 
impact may lead to roller breakage, undue noise, heating 
and wear of sprocket teeth. R.C. Binder and W. V. 
Covert, in a paper (3) presented to The Franklin 
Institute have reported an analytical study of the 
mechanics of roller impact and laboratory results which 
furnish new data on roller breakage. Some tentative 
conclusions reached are as follows: 

(a) For each constant speed, the impact energy de- 

creases as the number oi sprocket teeth increases. 

(b) For the same sprocket the impact energy de- 

creases with a decrease in speed. 

(c) Lubricant or coolant viscosity plays an important 

part in roller impact fatigue. 

The authors believe that while this study and these 
data are not sufficient to determine positively the effect 
of sprocket size, speed, chain pitch, tension and other 
factors on roller failure, they do constitute “forward 
thinking” and indicate avenues which can be followed 
by later investigators. 

“Chordal rise,” or movement of the chain perpendic- 
ular to the tangent line of contact mentioned in item 
No. 2, is a function of the versine of one-half the included 
angle between two sprocket teeth, or c, on Fig. 3. It 
decreases as the number of sprocket teeth is increased, 
but cannot be entirely eliminated. Excessive chordal 
movement of the chain causes roughness of the drive, 
and increases operating noise. For medium speed 
drives, sprockets having 17 teeth or more will operate 
satisfactorily. For very slow speeds, as few as 9 teeth 
may be used and for high speeds 24 or more teeth 
should be chosen. 

Chordal action also causes slight variations of chain 
linear velocity. The frequency of these variations is 
equal to the number of sprocket teeth coming tangent 
to the chain line in unit time and the amplitude is 


the shock and pulsating loads caused 
by sudden starts and stops, high and 


drive of the single 10% in. diam by 7- 
in. face drive wheel for the “Load- 
Mobile” industrial truck, shown here 
from the bottom. This storage-battery 
unit can be used as a tractor, freight 
truck, pallet lift truck and fork lift 


mission of manual effort as in steering 
(inset) and braking. The Market 
Forge Company, which manufactures 
this unit, states that chain drive was 
chosen because of its ruggedness, 
efficiency and its ability to withstand 


low speeds and abrupt changes of 
direction. The manufacturer states 
that its customers have high praise 
for the low operating and maintenance 
costs and the lack of “downtime” of 


the unit. ooo 
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Fig. 3—Chordal action of roller 
chain meshing with sprocket 
having small number of teeth. 


proportional to but considerably less than the amount 
of chordal rise. Chordal rise and its effects are fully 
discussed in a paper presented by H. A. McAninch 
before the American Gear Manufacturers Association. 
(4) While this paper dealt with silent chains, the 
chordal actions of silent and roller chains are the same. 

The power capacities of roller chain drives are set 
forth in table and chart form in manufacturers’ cata- 
logs in an endeavor to facilitate selection by the user of 
the proper drive to suit a given set of requirements. 
Many successful drives have been and are in operation 
and much operating experience has been gained. How- 
ever, the life and performance of a chain drive is to some 
extent dependent upon chain vibration and dependent 
to a considerable degree upon journal bearing wear 
between rollers and bushings and pins and bushings. 
Both are minimized by using sprockets having as many 
teeth as can practically be used. 

Chain vibration takes place at a combination of two 
frequencies ; the natural frequency of the chain and that 
impressed upon it by sprocket action. Excessive vibra- 
tion results in a rough and noisy drive with increased 
wear of pin and bushing bearing surfaces. The vibra- 
tion problem is very complicated and little investigation, 
so far, has been conducted, although a theoretical study 
has been reported by R. C. Binder and G. G. Mize in a 
paper before The Franklin Institute. (5) 

Journal bearing wear between pins and bushings is 
more important than between rollers and hushings as it 
results in pitch elongation, which also limits the life 
of the chain. As the angle of link oscillation in a 
chain, and hence, the amount of journal bearing action 
of pins within bushings, is a function of the number of 
teeth in the mating sprocket, the design engineer should 
choose sprockets having the largest numbers of teeth 
permitted by considerations of space and chain velocity. 

The selection of roller chain drives for conventional 
power transmission service has been made relatively 
simple for the design engineer, as he has only to follow 
the instructions given in the suppliers’ catalogs and 
handbooks. Information is also given from which he 
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Fig. 2—Easy assembly and disassembly of Baldwin-Rex 
riveted roller chain in single or multiple widths is obtained 
by the single-pin connector shown. It has a special link and 
pin which has a milled flat and cotter pin tightly fitting 
the plate at one end. The other end is spun over a washer. 


may quickly determine chain speeds, lengths and safe 
working loads, optimum drive positions, center dis- 
tances, proper service factors, etc., for most chain 
drives. For conditions not covered in such literature, 
such as especially high speeds, severe peak loads, and 
serpentine drives, it is best to take advantage of the 
specialized and expert engineering service furnished 
by all chain manufacturers. 

In general, the designer should choose a short-pitch 
chain for power drives having appreciable shaft speed or 
for any drive where extreme smoothness of action is 
essential, even if a multiple-strand chain would be re- 
quired to carry the load. Such a drive would have 
sprockets with more teeth than if a longer pitch were 
chosen and the drive would be quieter and perhaps 
longer lived. Normally, the speed of the smaller sprocket 
fixes the maximum desirable chain pitch and, unless 
speeds are low, this sprocket should have not less than 
17 teeth. Where ratios are low and space is available, 
relatively large sprockets may be used, resulting in lower 
chain pull, lower bearing pressure within the chain, less 
movement and wear of link pins, roller and bushings, 
and lower shaft bearing loads. 

Speed ratios significantly larger than 7:1 generally 
are not recommended for sinzle-reduction roller chain 
drives as it would be necessary to use very small 
driving sprockets or very large driven ones. An ex- 
ception might be in the case of very slow speed drives 
which would allow the use of driving sprockets having 
but 9 or 10 teeth. If the ratio to be transmitted exceeds 
5:1, the designer should consider the possibility of 
using a compound drive. Also, it is desirable to secure 
a chain wrap of at least 135 deg on the smaller sprocket. 

Vertical chain drives will operate satisfactorily if 
either an idler is used or centers are adjustable and 
maintenance is good. Ordinarily, they should be 
avoided if possible, particularly if the smallest sprocket 
is below and it is the driven element. 

The design engineer who specifies roller chain drives 
for conventional power transmission need not be con- 
cerned about the ultimate tensile strength of the chain. 
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Case History ll 


TWNHE design of this dough mixer, made by the J. H. 
| Day Company, Cincinnati, required a drive that 
is positive in operation, quiet, and economical both in 
first cost and maintenance. The choice of a six-strand, 
press-fit center plate steel roller chain fulfills all of the 
foregoing requirements, In addition, the Diamond roller 
chain drive lends itself well to use on large center 
distances and is fully capable of handling the heavy 


ae 


shock loads encountered. i433 


This is so because the ASA standard before mentioned 
has fixed the dimensions of the various chain com- 
ponents (roller and pin diameters and lengths, plate 
thickness, etc.) so that the allowable working load of a 
given chain is only about 4. to ‘oth of its ultimate 
tensile strength, depending on speed. For very slow 
speed drives (under 25 fpm) the designer may allow a 
working load as much as one-sixth the ultimate tensile 
strength. 

Power transmission chain made of standard roller 
chain round parts and link plates double in pitch dis- 
tance is also available for applications where rotative 
speeds are moderate and power requirements are within 
the capacity of a single strand chain. This chain is 
lower in cost and lighter than standard pitch chain. 
Worn sprockets may be rotated one tooth in the chain 
to present fresh tooth faces, thus doubling the life of 
the sprockets. 

Stainless steel and bronze chains are much used in the 
design of food, bottling, canning, and packing machinery 
as well as in aircraft and marine applications. In cer- 
tain pitches, these chains are carried in stock by some 
manufacturers. 

Special links and tools are available to facilitate 
assembly and repair of chains in the field with minimum 
labor and equipment. These items vary with different 
manufacturers, but all carry out the general idea of 
furnishing a drive which can be put in service and kept 
in satisfactory operation with little trouble. 
arrangement is illustrated in Fig. 2. 

Chain sprockets, conforming in tooth dimensions to 
the American Standard ASA B29.1, are commercially 
available in plate, web, spoke, and detachable hub 
types. Also, sprockets may be purchased having built-in 


One such 
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flexible coupling, shear pin and slip coupling devices. 
Certain manufacturers are prepared to supply chain 
drive covers, or cases. These cases are usually made to 
suit the application and are oiltight or not, as ordered. 

Idler sprockets are subject to the same limits of tooth 
number and speed as driving or driven sprockets. They 
are generally used on the slack side of the chain to 
take up excess chain length and when so located should 
preferably, but not necessarily, run on the outside of the 
chain. 

When the design engineer is confronted with the 
problem of designing a roller chain drive, the following 
basic information should be available: 


Speed of shafts. 

Exact or approximate velocity ratio. 
Horsepower or torque to be transmitted. 
Size of shafts. 


cn ao tn No — 


Center distance and amount of adjustment avail- 
able, if any. 

Source of power. 

Type of driven unit, or characteristics of the load. 
Duty cycle of operation (continuous, intermittent, 
standby, seasonal). 

9. Space available for drive. 

10. Position and direction of drive. 

11. Operating conditions (wet, dusty, etc.). 


OONT ON 


Any ordinary combination of requirements can be 
met by selecting suitable chain and sprockets from the 
manufacturers’ catalog. Usually some compromises are 
necessary before the best combination of specifications 
is realized. It is then the responsibility of the designer 
to see that the drive is properly mounted, encased and 
lubricated. Unusual operating or installation require- 
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merits should be referred to the manufacturer’s engineer- 
ing department for study and recommendation. 

Adequate lubrication of roller chains is essential for 
minimizing metal-to-metal contact between bushings 
and rollers. On high speed drives the oil serves addi- 
tionally to cool the parts if supplied in adequate volume. 
The method of lubrication is governed by chain speed 
and amount of power transmitted, and should conform 
to one of the following: 


Chain Speed 
Up to 600 fpm 


Lubrication Method 
Drip, shallow bath or manual. Oil applied 
to upper edges of link plates in lower 
span of chain. 
Rapid drip or continuous with shallow 
bath, disk or slinger. 
Continuous, with disk, slinger or circulat- 
ing pump. 


600 to 1500 fpm 


Over 1500 fpm 


A good grade of mineral oil, of medium or light con- 
sistency at the operating temperature should be used. 
Heavy oils or greases are generally too viscous to enter 
and fill the small clearance between chain parts. It 
should be emphasized that the adequacy of lubrication 
a chain drive receives largely governs its life. 

The following information on installation and main- 
tenance of roller chain drives is abstracted from data 
compiled by a large chain manufacturing company. 


Installation Recommendations 


1. Make sure that shafts are parallel and properly 
supported by bearings. Use a spirit level to help check 
parallelism. 

2. Place sprockets close to shaft bearings. 

3. Align the driver and driven sprocket teeth. When 
shafts have appreciable “end float”, sprockets should be 


aligned for the normal running position. Recheck after 
short running period for any signs of wear on inner faces 
of chain linkplates. 

4. Secure sprockets firmly on shafts. Recheck after 
some hours of service. 

5. Provide lubrication as recommended in pre- 
ceding paragraphs. 

6. On adjustable-center drives, or drives with idler 
sprockets, adjust for moderate amount of mid-span 
amplitude, the chain being snug but not tight. 

7. When installing replacement chains, the sprockets 
should be checked, and replaced if excessive tooth wear 
is found. Badly worn sprockets will quickly damage 
new chains. 


Maintenance Recommendations 


It must be expected that new chains will elongate 
slightly during the first few days of service, more than 
in months of subsequent operation, due to running-in 
of the chain pins and bushings. Because of this, it is 
good practice to establish or to adjust centers for an 
initially snug-fitting chain and run in the drive before 
shipping the equipment. 

Roller chains should be replaced promptly when 
worn out or when the chain rollers mesh near the ends 
of the teeth on relatively large sprockets. Excessively 
worn sprockets should also be replaced when replace- 
ment chains are installed. Deformed teeth will promptly 
damage new chain, since the chain will be forced to 
conform to the elongated pitch of the worn sprockets. 
Should both chains and sprockets need replacement, and 
new sprockets are not immediately available, the “hooks” 
should be dressed off, and the teeth otherwise cor- 
rected as much as may be feasible. The sprockets should 

(Continued on page 324) 





Timing Belt—A New Form of Positive Drive 


POSITIVE belt drive that does 
A not depend upon frictional grip 
appeared as an alternate for chain marks might 
drives. “Timing” belt drives, developed 
by the L. H. Gilmer Company, division 
of the United States Rubber Company, 
Philadelphia, consists essentially of 
multiple turns of a helically wound 
steel cable vulcanized within a _ thin 
flat synthetic rubber belt having lugs or 
teeth molded transversely on its inner, 
or pulley contacting face. Pulleys are 
cylinders with shallow grooves cut across 
their outer diameters to engage the lugs 
on the belt. 

This drive combines most of the good 
features of a thin flat belt with the 
added advantages of being virtually 
non-stretchable and of transmitting 
power and motion positively with no slip 
or speed variation. The belt is oil- and sizes for which 
heat-resistant, can flex around very 
small pulleys and can be run at speeds 
from very low up to 15,000 fpm. No 
initial belt tension is required and it 
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For high speed 
operations on light weight 
for transmission of power has recently metals or where 


turning 


affect the 
final finish, a Gilmer 
“Timing” Belt is used for 
the spindle drive of the 
Gisholt No. 12 hydraulic 
automatic lathe. 
range is 375 to 2000 rpm 
as compared with 40-1264 
rpm with helical pick-off 
gears. The cleat-belt drive 
eliminates slippage. 


can be used on fixed center drives. 

The Gilmer Timing 
in any length and lug 
ditions of application, although standard 
molds are available 
should be specified, if possible. Widths 
range from thread-like drives for electric 
clocks with 4% in. pulleys to belts 8 in. 
wide transmitting 150 hp to machine 


gear 


Speed 





tools. Belts have been made up to 15 


Belt can be made in. in width and as low as 4 in. The 
pitch to suit con- drive is being used to power such 


equipment as wire drawing machines, 
woodworking planers, textile looms, 
cement block machines, air pumps, floor 
polishers, business machines, sewing 
machines and gasoline-metering pumps. 
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Radio transformers made moisture 
proof by an encapsulating method 
employing Fosterite, a polyester 
solventless insulating compound. 


WER METI 


Advantages and limitations of various methods 


for making sealed electrical connections to com- 


ponents that are protected from the atmosphere. 


N the absence of an agreed-upon technical definition 
of the word “hermetic” as applied to a seal, its 
use as an adjective here is justified on the basis of 

performance of the seal in its intended application. To 
use the definition given in Webster’s New International 
Dictionary (1951 Edition) would result in controversy, 
for the word is defined as: “‘Made perfectly close or air- 
tight by, or as by, fusion, so that no gas or spirit can 
enter or escape.” 

This definition is much too relative. For example, 
“perfectly airtight” does not mean the same thing to 
the designer of a hydrogen-cooled, electric power gen- 
erator as it does to the designer of an electronic tube. 
In the first instance, the problem may be to bring 8000 
amp at 22,000 volts out through insulated conductors 
mounted in a steel case without loss of hydrogen pres- 
sure. In the second instance, the problem is to design a 
seal that will maintain a perfect vacuum or that will pre- 
clude the inert gas in the tube from escaping, for a period 
of twenty years or so. 

Any organic material is permeable to water vapor and 
susceptible to gas diffusion. Inorganic substances on 
the other hand are considered to be an impervious 
boundary to gas but this does not hold for helium in 
glass and hydrogen in quartz as both diffuse through 
the material under elevated temperatures. In general, 
however, glass and quartz are considered suitable for 
hermetic seals. Additional organic materials that must 
be included for hermetic seals are gaskets, waxes, and 
similar sealing materials. 

One of the oldest and simplest forms of sealing is 


to imbed components in an inert mass of electric 
insulation. “Potted” transformers are an example of 
this method. Here, the sealing compound is gum, and 
the wire connections are simply brought out through 
the sealing compound. Gum potting compounds gen- 
erally flow at temperatures in the neighborhood of 110 C 
and decompose at only slightly higher temperatures. 
The effectiveness of this method is very definitely 
dependent upon the choice of potting compound. 

Polyester styrene-base plastics compounds have been 
found to be effective for potting purposes. (1)* A 
completely wired phase inverter circuit, shown at right, 
is molded in plastics to protect it from a contaminated 
atmosphere. Clear plastics is used in this experimental 
model so the circuit components can readily be seen. 
In production models, an inert inorganic filler such as 
silica is mixed with the plastics to decrease the thermal 
coefficient of expansion and to decrease shrinkage. 
The presence of the filler makes the plastics compound 
opaque. A circuit protected in this fashion can operate 
at temperatures from —55 C to 150 C without dete- 
rioration of the sealant. 

The transformers at left above are another example 
of the application of a similar type of plastics material. 
They are sealed with Fosterite, another form of polyester 
styrene base thermosetting plastics. (2) The trans- 
formers are first thoroughly dried, and then dipped in 
a thick, heavy mixture of compound purposely loaded 
with inorganic powder such as mica to provide a thick 
surface coating with an opening at the top. The surface 


* Italic numerals apply to references at end of article. 
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Plastics embedment is a form of hermetic seal- 
ing. This is a phase inverter circuit sealed in a 
clear plastics material; production units em- 
ploy a silica filler for added thermal stability. 


R. O. McINTOSH 
Supervising Physicist 
Westinghouse Research Laboratories 


coating is cured and the transformers are vacuum im- 
pregnated with a thin liquid of low viscosity and good 
wetting properties to eliminate gas pockets. This method 
gives a sealed unit without sizable weight increase. A 
thicker coating can be provided by molding. 

These styrene-base plastics compounds have excellent 
moisture resistance and chemical stability and will with- 
stand mechanical and thermal shock. Treated units 
such as these are unaffected by thermal shock. For ex- 
ample, changing the temperature suddenly and re- 
peatedly from —55 C to 75 C has no adverse effect. 
The imbedding processes involve some heating for 
polymerization. The compounds are thermosetting and 
hence do not fuse upon reheating to elevated tempera- 
tures. During the processing, the compound is polymer- 
ized to convert it to a solid while in intimate contact 
with the various materials that constitute the com- 
ponent being sealed. Any substance that would inhibit 
polymerization must be eliminated. Certain gums and 
asphaltic compounds can dissolve in the plastics com- 
pound and prevent solidification. Copper is the only 
generally used metal that inhibits the reaction, but it 
can be easily coated by enameling or tinning. 

The sealing methods discussed thus far have the 
basic disadvantage of all organic compounds: moisture 
diffuses through organic materials. The rate of dif- 
fusion may be so low that many decades may pass before 
damage due to moisture penetration occurs, (3) but 
nevertheless, the rate of moisture diffusion is not zero 
as it is with inorganic potting materials. For this 
reason, and for other more obvious reasons such as 
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mechanical strength and mounting facility, hermetically 
sealed units ordinarily involve some sort of inorganic 
envelope such as a metal can, a glass bottle or ceramic 
parts. 

When it is necessary to bring an electrical conductor 
through such an envelope, one or more joints must be 
made between the electrical insulator and the electrical 
conductor. 

In specialized components, such as electron tubes, it 
is necessary that seals be an integral part of the envelope 
either because of the functions the component must 
perform or because of the techniques involved in the 
fabrication of the structure. (4) When such compo- 
nents as capacitors, meters, relays, motors, compressors, 
and transformers are to be hermetically sealed in an 
inorganic envelope it is generally more practical to 
localize the electrical connections in one or two regions 
of the envelope. This is done by making use of sepa- 
rately fabricated assemblies, such as feed-through insu- 
lators or of seal terminals to bring electrical connections 
through the envelope. (5) 

A great variety of designs and combinations of mate- 
rials are used in mechanical seal assemblies for bringing 
single terminals through a hole in sheet metal. Plastic, 
glass or ceramic material is used as a structural insulator 
and any of a great many gasket materials may be used. 
Wax or cement is used on the gaskets in some designs. 
Wherever wax is used, the useful temperature range is 
narrowed to that through which the wax has suitable 
sealing characteristics. Most waxes are not effectiye 
seals above 100 C because of low viscosity or below 
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GASKET SEALS 


® 


---Metal lead-through 


_--- Clamp nut 


; Plastic, glass, or ceramic 


---Metal lead-through 


Types of hermetic seals. (A) Mechanical seal of 
elamp or compression type. Rivets may be used in 
place of the nut and bolt. (B) Mechanical seal of 
clamp or compression type. It is not necessary to 
match coefficients of expansion of the materials 


40 C because of brittleness. When a silicone rubber 
gasket is used, wax is generally not needed. Two seal 
terminals of the mechanical type are illustrated at A 
and B above. Instead of using a clamp nut, the com- 
pression can be provided by riveting. In this type of seal 
no precautions are taken to match coefficients of ex- 
pansion of the various materials involved; the gasket 
is relied upon to be resilient over the operating tem- 
perature range. As this type of seal uses organic mate- 
rials, it too is subject to moisture diffusion. 

A recent development provides a bond between metal 
and tetrafluoroethylene resin (Teflon). The bond 
structure is microcrystalline in nature and gradually 
changes from the fluorocarbon plastic to pure metal. 
The resiliency of the plastic permits the bond to with- 
stand severe mechanical shock and vibration, and pro- 
vides no acute strain point due to unequal rates of 
thermal expansion. Teflon has a loss factor of less than 
0.0005 and a dielectric constant of 2 throughout the 
frequency range of 0 to 30,000 mc. 
temperatures from —70 C to 260 C and is chemically 
inert. Diagrams C and D show two types of lead- 
through seals developed by United States Gasket Com- 
pany. In the type illustrated at C the parts are mechan- 
ically assembled first, applying compression by tighten- 
ing the nuts on the stud. These nuts are then locked 
into position by bending the tabs on the washers against 
the flats on the nuts. Finally, the joints are carefully 
heated to flow the soft solder at the regions shown. 

The seal shown at D was designed for sealing various 
sizes of metal capacitor cans. The joints are simply 
soft soldered after the metal-plastic seal is set into place. 
The exploitation of fluorocarbon resins is progressing 


It is serviceable at 
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SOLDER SEALS 


Nut 


_ Tab washer 


(©) Tinned wire 


Soft solder. £ 


_-iTinned bond metal 


PZ 


N 
Metal envelope 


‘ 
error 


involved when using this seal. (C) Mechanical seal 
of compression type that is soft-soldered after being 
placed in compression. (D) Mechanical seal for metal 
capacitor cans is soft-soldered to make seal. (E) 
Glass-to-metal seal with tube seal to allow passage of 


very rapidly at present. Workable designs and com- 
binations of materials are being explored rapidly. (6) 
The art of firing very thin metallic films onto glass 
or ceramic materials as a decoration is ancient. Starting 
with this very thin film—usually of silver, platinum, or 
gold—fired on at very high temperatures from an appli- 
cation of “china paint” a thick enough film of a more 
practical metal such as copper can be added by electro- 
plating to enable a soft-soldered joint to be made. 
Metallized seals of this type are practicable when 
ambient temperature variations are not too large (—40 
C to 150 C) and the materials involved can stand the 
stress resulting from differential expansion. It is gen- 
erally not necessary to use special metal alloys of 
matching expansion coefficient for small seals of this 
type. For larger seals or for applications in which tem- 
perature variations are met in service, matching mate- 
rials should be used. The choice between glass and 
ceramic in the application can be made from the elec- 
trical, mechanical and cost considerations of the material 
itself as the sealing techniques are very similar. (7,8) 
One alloy for joining metal to non-metal at a lower 
temperature (about 105 C) is known as Cerroseal—35, 
a product of the Cerro De Pasco Copper Corporation. 
It adheres to glass or glazed ceramic without the use of 
flux and will adhere to metal when flux is used. A 
film thickness of 0.002 to 0.004 in. is recommended. 
Here again the metal should be on the outside of the 
non-metal so the latter will never be in tension. Metal- 
lized glass and metallized glass seals do not involve 
incorporation of organic materials in the end result, 
hence are not subject to diffusion of moisture. 
Glass-to-metal seals, particularly during the past few 
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GLASS-TO-METAL SEALS 


Seal glass -~._. - Rod or tube of seal metal 









Solder ---... me 


erry eee! Sennen eee: 


i 
Wetal envelope wal/ 


a loose-fitting copper conductor which is then sol- 
dered on the outside end of the tubing to complete 
the seal. (F) Glass-to-metal seal designed to avoid 
glass fracture where the inner conductor enters the 
glass. Seal is soldered to metal envelope. 


years, have come to be very extensively used for seal 
terminals for components. (4,5) A wide variety of 
glass-to-metal seal terminals are stock items. These 
include materials with wire or tubular terminals, most 
of which are already tinned for mounting with soft 
solder to metal envelopes. The number of proprietary 
metal alloys and glasses for glass-to-metal seals has 
increased somewhat during recent years, and a recent 
book* contains excellent chapters on glass-to-metal 
and ceramic-to-metal seals. 

Glass-to-metal seals are available commercially in 
many sizes and designs for use as electrical terminals for 
hermetically sealing units. Stupakoff Ceramic and Manu- 
facturing Company, for instance, make more than 120 
different standard Kovar-glass terminals. Sixty of 
these are stock items. Breakdown voltages on the 
standard units range from 1500 to 24,000 volts, and 
current ratings are from 1.7 to 100 amp. The designs 
are mostly variations of the one shown at F above. 

The central metal tubing in this design is provided so 
that a loosely fitting copper conductor can be passed 
through it and soldered on the outside end of the tubing 
to complete the seal. Variations of this type of assembly 
include: Making the inner conductor solid instead of 
using tubing; extending the glass above and below the 
eyelet to increase the breakdown voltage; shaping the 
glass to cover the outside of the cylindrical portion of 
the eyelet; forming the ends of the inner conductor by 
bending, stamping, or threading; providing multiple 
inner conductors instead of one center conductor ; vary- 

*“Materials Technology for Electron Tubes,” by Walter H. Kohl; 
published by Reinhold Publishing Corp., 330 W. 42nd st., New York 18. 


For a review of this text see ELECTRICAL MANUFACTURING for February 
1952, page 226. 
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ing the shape of the eyelet ; and, even imbedding suitably 
matching ceramic tubing in the glass inside the eyelet 
to extend downward surrounding the inner conductor. 

A particularly sturdy type of terminal, shown at F, 
is designed to avoid glass fracture due to bending of the 
inner conductor where it enters the glass. The closed end 
of the cup is somewhat flexible, and the inside-outside 
glass seals on the rim of the cup distribute any mechan- 
ical load on the glass to avoid stress concentration. 
Kovar-glass terminals of this type are available already 
tinned with soft solder for use where 50 to 30 per cent 
tin, balance lead solder, will be used. They are also 
used with higher-melting solders. 

Glass-to-metal seals are truly fused seals. Any metal 
or metal alloy on which an adherent oxide can be 
formed can be sealed to any glass which has a working 
temperature that is enough lower than the solidus of 
the metal or metal alloy. The reason: oxides on the 
metallic surface are soluble in the molten glass. 

The seal is made by first properly oxidizing the metal 
surface and then bringing molten glass into contact 
to make the seal which is then cooled to stop further 
solution and diffusion of the oxide into the glass. If the 
oxide surface is too thick or porous, the resulting seal 
may leak; if the surface is too thin, the strength of the 
seal will be low. The proper amount of oxide must be 
dissolved in the glass. If too little is dissolved the seal 
may be porous; if too much is dissolved the properties 
of the glass are altered and the bond is likely to be 
weak. Satisfactory seals are dependent upon proper 
processes and process schedules that are empirically 
determined to produce satisfactory results. Fortu- 


(Continued on page 328) 
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TODAY’S DESIGN *k 





“Hydraulic piercing machine 


Fig. 1 (Above )—An electrically 
controlled automatic work cycle 
hydraulically indexes and 
pierces cylindrical work such 
as automotive rims or jet en- 
gine shrouds. Machine capacity 
with 10,000 psi working pres- 
sure is 56 tons. Starter, trans- 
former and relays are mounted 
in an enclosed cabinet designed 
to contorm to JIC standards. 


Left, automatic work cycle in- 
cludes: approach, pierce, strip, 
return and index with manual 
operation available for set up. 
All controls are grouped and 
placed to give the operator a 
clear view of the piercing op- 
eration. 
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Regularly spaced slots or holes are 
punched in cylindrical surfaces of 
large-diameter rings in an enfirely 
automatic cycle with punch and 
die carried on independent slides. 


JAMES C. DANLY 
Danly Machine Specialties, Inc. 


M@ New types of machining operations and some new 
problems in machine tool design have been introduced 
by large-scale production of certain jet engine parts 
such as shroud rings. In turn, the answers to some 
of these problems have brought new opportunities to 
reduce costs in other more conventional products such 
as automotive Briefly, this is the story 
behind the new hydraulic piercing machine originally 
developed by Mueller Engneering Company, Dearborn, 
Mich., and now designed and produced by Danly Ma- 
chine Specialties, Inc., Cicero, Il. 

The shown in Fig. 1, was first developed 
for the DeHaviland Engine Company, Ltd., of Great 
Britain, and was designed to eliminate a production 
bottleneck in jet engine parts. The problem was to 
produce 80 irregular-shaped holes in stainless steel 
shroud rings with close tolerances on hole spacing. 
Ordinary punch press piercing operations could not 
be used because of inadequate clearances around con- 
ventional presses and the lack of suitable precision 


wheel rims. 


machine, 
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Fig. 3 (Above)—After completing the piercing stroke the 
punch is withdrawn while the stripper still clamps the 
work as shown here; then the stripper pulls back and the 
C-frame moves to the left to completely clear the work 
while it indexes. 


Fig. 2 (Below)—To avoid distortion of the work in pierc- 
ing, the punch and die are mounted on a horizontal C- 
frame which is moved by hydraulic power to the right 
to bring the die against the inside of the ring; upon making 
contact the stripper piston is energized to clamp the work, 
and then high pressure is applied to the punch piston. 
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indexing means. In addition, the thin-gauge metal from 


which the shroud rings were made resulted in a prob- 
lem of distortion in the work. 

Prior to the development of the new machine, the 
holes were machined in a laborious sequence of opera- 
tions requiring about 30 hr per ring. The new machine 
does a better job with less than 5 min per ring. 

Major problems faced in developing the new press 
were to support and hold the work accurately without 
distortion, index with high accuracy, pierce without 
deforming the ring, and perform the entire cycle as 
automatically as possible. In addition, the machine had 
to be adjustable as to hole spacing, number of holes 
and work diameter. 


126 


rT 
Ne bi 


Fig. 4—Hydraulic power is supplied by a 10-hp motor 
direct connected to primary and pilot pumps as shown 
in this rear view. Oil cooler and thermostat in the 


foreground; hydraulic indexing motor and cone 


gear drive under the table. Note the index locking 
assembly and safety limit switches. 


Primary pump mitt 01! cooler Thermostat 


ee) 


Fig. 5—Electrical interlocks prevent withdrawal of 
the lock pin until the punch and die are clear of the 
work. When the lock pin is withdrawn, table is ro- 
tated and lock pin engages next slot. Carrier slide 
approach cannot start until lock pin is seated. 
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For mechanical simplicity in power application, the 
punch was designed for hydraulic operation at pres- 
sures in the range from 5000 to 10,000 psi. But at these 
high pressures on such a piercing operating consider- 
able shock is experienced within the hydraulic circuit 
at the instant of breakthrough. This shock is the 
result of compressibility in the fluid which when re- 
leased places severe impact loads on all valves, pipes 
and fittings. 

Shock effects were overcome by use of a special 
selector valve (in combination with an hydraulic con- 
vertor) which bleeds off the high pressure by means 
of a decompression spool at the instant before the 
directional valve shifts. This keeps the valve operating 
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4 PIERCE— Punch is actuated, piercing workpiece 
Fig. 6—Schematic wiring diagram. 
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Limit switch LSC closes when punch touches work and 
pressure builds up. 


LSR and LSL are actuated by the differential piston of the 
hyd:aulic converter. 


ILS opens when the index pin is pulled. 





2LS1 stays open with pin in shallow slot but closes when 
5 STRIP — Punch is withdrawn while work is still cdemped 


ae 


index pin seats in deep slot at end of index cycle. 


4LS1 contact closes and 4LS2 closes when power cylinder 
is fully retracted. 





: pressure down to 1000 to 2000 psi even though the 
val hydraulic system handles up to 10,000 psi. This design 
‘a feature gives smooth, shockless operation at loads up 
ois to 56 tons, and promotes tool life. Also, holes with a 6 RETRACT—Power cylinder retracts to right 
an diameter less than the depth or stock thickness are 
ws possible—ordinarily not considered a practical opera- 
7 tion when punching steel. 
a Piercing and stripping without distortion was ob- 
- tained by supporting the punch and die on a horizontal 
- C-frame as shown in Fig. 2. Ordinarily, an elaborate 
I spring stripper would be required which would place 
rather heavy loads on the work. Conventional design 





also makes it a complicated problem to index the work 7 RETURN —C-frame returns to idle position 


(Continued on page 326) Fig. 7—Schematic operating cycle. 
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What forces affect availability 
and substitution of materials ? 


FRANKLIN P. HUDDLE 
Chief, Conservation Division 
Office of Materials 
Munitions Board 


VENTS a hemisphere away have forced Ameri- 
can industry to detour from the smooth path of 
orderly production of peacetime goods. Cer- 

tainly for five or more years ahead there will not be 
enough basic industrial materials to go around. 

Unforeseen diplomatic or military decisions will have 
more influence upon raw materials output and consump- 
tion than all the designs of producers and plans of indus- 
trial purchasing agents. The effect of materials short- 
ages will be increasingly to compel the substitution of 
materials other than those commonly used. With the 
simple rules of economic selection within the limits of 
performance no longer applicable, the choice is often 
difficult. 

Substitutes and alternates must be planned for. But 
which substitutes? On what basis should the design 
engineer choose between copper and aluminum, for ex- 
ample? Between sheet steel and plywood ? Can the engi- 
neer ignore current history as he specifies materials for 
a new television receiver? From the materials point of 
view, what are the relative merits of a germanium recti- 
fier versus a rectifier tube (nickel, tungsten, etc.) in a 
piece of low-priority electronic equipment ? 

It is probably no consolation to industry to learn that 
military design engineers face equally awkward dilem- 
mas. To begin with, there are about 3,000,000 separate 
items in the catalogs from which military purchases are 
made. The total quantity of military buying is so great 
that—superimposed upon a considerable volume of con- 
sumer goods—it has pushed the production of many 
materials well above theoretical capacity. 

In time of total mobilization virtually all basic mate- 
rials would be required in excess of theoretical avail- 
ability. That is why the government is stockpiling some 
75 of them right now (see Tables I and JI). Even with 
civilian production held rigidly to the most essential 
items and quantities, there would not be enough mate- 
rials to go around. 

The largest percentage of military purchases numeri- 
cally (though not the largest dollar value) are essen- 
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tially civilian in design. These include such items as 
standard radio tubes, small power systems, business 
machines, electric hand tools, and so on. With these 
items, materials substitution and redesign is a matter 
primarily for commercial initiative. When the end-item 
fabricator consults his suppliers as to the long-range 
availability of essential raw materials, the answer may 


very likely be influenced by the current climate of avail- 
ability (is it boom or bust tomorrow ?), rather than the 
expected availability under conditions of supply and 
demand in time of total mobilization. Even the military 
services are not immune to this disorderliness. Military 
designs have gone into nickel and out of nickel with 
frantic redesign and reordering, at least three times in 
the past. 

The big dollar-volume items, however, are specialized 
military combat equipment: aircraft, tanks, ships, guns, 
ammunition, guided missiles, electronic equipment, 
trucks and weapons carriers. These are all highly spe- 
cialized in design, are precision-made, and use quality 
materials. Most of them require extreme performance 
characteristics. Unusual materials are called into play. 
It is to this type of equipement that the principal atten- 
tion of military materials planners is directed. 

A silent research warfare is continually being waged 
in the laboratories and on drafting boards of design 
engineers making these items. They are of tremendous 
strategic significance. Performance is of the utmost im- 
portance. Each piece of equipment is leveled against 
some other offensive or defensive equipment, and 
changes in the design of one must be quick in response 
to changes in the other. Yet at the same time producibil- 
ity of the aircraft, tanks, guns, ships, and the rest must 
be considered. These items are effective only in quantity, 
and their combat effectiveness is greatest if large 
quantities of a new item can be brought to bear on an 
adversary before he has been able to produce the inevit- 
able counter-weapon. 

The designer of a new guided missile or other experi- 
mental weapon is naturally obsessed with the single 
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The curren isti 
t statistical supply-demand position of a material is only 


of . eze 
availability.” Actually, such availability is controlled by the many 


far-reachi i icit i 
ing factors implicit in international tensions, military plan- 


ni i i 
ng, strategic geographic availability, economic trends here and 


ab 
road, and other related elements. Present and future design planning 


must of i 
necessity try to understand and weigh this complex of forces 


»roblem of cing i “onsi 
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ies ee y. Materials in the 
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" ' me ; ; . « « a~ 
0 the mate rials in his model for future mass pro 
ction 18 a sec ; i lat 
a ~ secondary consideration. Gold, platinum 
‘ < ne a EB e " . , c , 
iS earings, quartz windows, hand-machined 
‘ ac Ts ) ra ~ > > ith : f ; 
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; sort: extreme specifications 
= le specifications may be 
Once the desi é 
Misr he design has proved basically sound and 
| - in the laboratory, a new set of conditi “ i 
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In quantity? What changes in d dae 
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materials for other strategic purposes ? = 


Table I—Condense 


Graphite. crucible grade 
Graphite, lubricant an 
Jewel Bearings. instrumen 


Aluminum 

Antimony 

Asbestos, amosite 
Asbestos, chrysotile 


vee jewels 


d List of Strategic and Critic 


Jewel Bearings. sapphire an 


Probably the most difficult mass-production problen 
confronting industry today is centered asia ~ 
aircraft engine. It is not impossible to make a ingle 
jet engine of indefinite durability. It is readily feasible 
" make a moderately large quantity of jet engines of 
very short operating life. But it is extremely difficult to 
produce jet engines of long life in quantity. Obviously 
jet-engined aircraft are vital to the security “il the sable 
and combat effectiveness of the military aide 
Clearly, a compromise must be made among the factors 
of cost, producibility, performance and dreahilite. But 
on what basis are we to decide that one material re st 
not be used and another be found to take im deat 
How can we equate the factors of cost, producibility, 
performance and durability? On what basis are eco- 
nomic considerations to be equated with manufacturing 
or production considerations, and both with considieen 
tions of strategic availability ? i | 

Strategic availability is itself an extremely complex 
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concept. Five years ago, two basic philosophies of mate- 
rials availability were counterposed within the federal 
government. One view—the simplest and costliest—was 
that availability should be considered an “absolute.” 
This view held that any material originating in whole 
or largely outside continental North America should be 
accounted strategically unavailable, and therefore stock- 
piled to the extent of essential wartime requirements. 
Broad gauge as it may appear at first glance, this con- 
cept has had many informed adherents. Its appeal rests 
upon the thesis of alternate costs. The assurance of 
even partial access to world trade routes necessitates 
the maintenance of a convoy navy and a large cargo 
ship construction program to replace shipping losses. 
The justification of any stockpiling program rests upon 
the basis of altered accessibility in wartime ; the “stock- 
pile it all” concept merely carries the theory to its logical 
conclusion. 


Concepts of Self-Sufficiency 


Usually this concept is coupled with a proposal that 
maximum use be made of all technically exploitable 
domestic resources of strategic minerals, irrespective 
of economic considerations. Couched in these terms, 
the concept of total self-sufficiency is irresistible to the 
Western mining states. The other logical inference 
from this concept is that military engineer should sys- 
tematically design away from materials of primarily 
foreign origin. This, however, is attractive neither to 
the domestic industries nor even to the services them- 
selves. Great effort is involved in such a substitution 
program, and the lean peacetime budgets of the services 
leave no margin to cover the extensive research and 
development necessary. 

The other philosophy held that materials availability 
should remain consistent with the whole strategic pat- 
tern of assumptions on which other defense arrange- 
ments were based. Under this concept, degrees of 
accessibility were established, comparable to the degrees 
of defensibility of each area against aggression. Thus 
Chilean copper would be somewhat less accessible than 
Canadian nickel. Bauxite from the Guianas would be 
more remote and less accessible. Beryl, quartz, and 
manganese ore from Brazil even more so. Tin, rubber, 
tungsten, and other Asiatic products would be lowest 
on the scale. This latter view prevailed. Like any 
strategic concept, it involved an element of “calculated 
risk.” 

Under the prevailing concept, many factors had to 
be considered in addition to’ distance from the United 
States. One was the distance to be covered by water. 
Obviously a commodity of small bulk and high value, 
like diamond bort or stones, would be easier to trans- 
port from South Africa—and hence would be more 
readily available—than a bulky commodity like man- 
ganese ore originating in the same area. The hazard of 
relying on a single, small concentrated geographical 
area for a commodity was also noted; for example, 
Greenland cryolite, essential in aluminum production. 

Certain important industrial factors require attention 
irrespective of strategic concept. Manganese affords a 
good illustration. Extensively used as an alloying agent, 
manganese is even more important as a de-oxidizer 
and de-sulphurizer of carbon steel. In this use it 
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is associated with the production of virtually all steel. 
The quantity of manganese produced in the United 
States is an extremely small percentage of our total 
requirements. Imports which formerly came mostly 
from the Soviet Union are now spread over a number 
including India, South Africa, South 
America and elsewhere. One obvious solution to this 
supply problem is to stockpile as much manganese ore 
as can be spared from current production, meanwhile 
importing up to the hilt. Another solution is to develop 
our low-grade domestic ore deposits, whatever the cost. 
A third solution is the adoption of certain available 
techniques for recovering manganese from mill slags. 


of sources, 


A fourth solution is to practice extreme conservation 
of manganese in our steel melting practice. 

Short of designing away from the use of steel alto- 
gether, or of insisting upon entirely different techniques 
of steel marking (both equally radical and unlikely pro- 
posals), there is apparently no further possibility of 
reducing our dangerous dependence upon 
metal. As manganese with 
columbium a first rank as to strategic importance, the 


foreign 
sources of this shares 
pressure of events will surely compel action in all four 
of these ways. 

A third set of considerations is concerned with the 
relative strategic importance to the military depart- 
ments of some end items identified with a key material, 
or with a collection of key materials. The jet engine 
has already been cited as a piece of highly important 
equipment, strategically and tactically. 


How Distant are the Primary Sources? 


What materials are required for its manufacture? 
The aluminum of the aircraft fuselage requires bauxite 
from Surinam and cryolite from Greenland. The stain- 
less steel jacket of the engine itself contains chromium 
from Turkey, nickel from Canada or New Caledonia, 
and manganese from Brazil or South Africa or India. 
In the tail cone the procurement problem increases as 
ferro-titanium from North America or ferro-columbium 
from West Africa is added to stabilize the carbon in 
the steel. The hottest parts of the jet engine demand 
metals still more difficult to obtain: variously, cobalt 
from the Belgian Congo, molybdenum (in which the 
United States has a near monopoly), and tungsten 
(China and Korea are the principal world sources so 
we must scrape along as best we can), as well as nickel 
and chromium and larger precentages of columbium. 
These are only a few of the more important materials. 
There are scores of others. 

If columbium is in fact essential to the efficient and 
sustained operation of our jets, then obviously we must 
make heroic efforts to acquire an adequate reserve of 
columbium for all foreseeable military needs so long as 
the jet engine retains its high strategic importance. At 
the same time, we must explore all possible avenues in 
the laboratory and in the alloy mill, to produce substitute 
materials to replace columbium. We must—and here 
is the challenge—design a corrosion-resistant, heat- 
resistant, strong and durable material of more readily 
available constituents, at a price not too exorbitant for 
peacetime preparedness, and of materials not too remote 
to be available in wartime. 

Tank warfare today is a laboratory duel between 


ELECTRICAL MANUFACTURING 














tank designers and steel plate makers on the one side, 
and designers of armor-piercing and destructive pro- 
jectiles and guns on the other side. It is the problem 
of the tank designer to make his vehicle as highly 
fire-powered, as mobile, light, fast, maneuverable and 
protective to its occupants as possible. It is the task 
of the ammunition and weapons designer to make 
necessary such heavy armor and protective trappings 
that the tank is either too unwieldy for effective use or 
is a death trap for its occupants. Both groups are con- 
stantly searching for new materials or combinations of 
materials to gain the edge over their adversaries. Tank 
designers specify a high quality of alloy steel plate for 
their product. 
form alloy. 
On the other hand, 


going 


They insist on flawless sheets and uni- 


the role of the tank as a land- 
battleship is signalized by the development of 
ammunition designed as land-side counterpart 
of the 16-in. armor-piercing projectiles of the Navy. 
Antitank artillery requires armor piercing strength, 
velocity and destructive effect upon impact. 


Cl stly 


To meet 
the complex technical requirements of this type of 
projectile made of tungsten 
carbide, the densest material available in anything like 
the necessary quantity. 


extensive use has been 
(Specitic gravity 16 compared 
to 11.38 for lead.) Other materials and techniques have 
also been called into play, such as shaped charges, 
‘“squash-heads,” and complex ferro-alloys. 

This duel will probably continue so long as tank 
warfare remains important to military strategy. The 
nature of the materials requirements on both sides is 
fairly well defined. The challenge has been taken up 
by many materials experts and new solutions still are 
being offered from time to time. To each of these 
materials, as soon as it is firmly associated with tank 
construction or antitank warfare, is attached a strategic 
priority of urgency. The more important the program, 
the more important the material. 

In the field of electronics, there are many highly im- 
portant military assignments involving materials. Mica, 
selenium, germanium, oxygen-free copper, talc, tantalum, 
all pose serious problems of supply. The strategic 
importance of electronics equipment is unmistakable. 
Both for offensive and defensive warfare, the multi- 
fold extensions of the radio principle can spell the 
difference between punishing assault and successful 
riding with the punch. 


Miniaturization as a Conservation Factor 


One important strategic aspect of offensive electronic 
equipment is its miniaturization. Since World War I] 
ended, this principle has been increasingly applied. 
It has been made necessary not only by the ever- 
present need for troop mobility and portable front-line 
equipment, but also by the special portability and rug- 
vedne 
- l SS 


aircraft , 


for guided missiles and high-speed combat 
To a lesser extent, materials conservation is 
also an objective of miniaturization designs. Seemingly, 
if an end-item can be scaled down to half its former 
size, then half its cost in raw materials will be saved. 
However, to some extent the apparent conservation is 
negated by the fact the miniaturization may impel in- 
creased use of tantalum capacitors, Teflon insulation, 
germanium transistors, and other scarce materials. 
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Here too, the strategic importance of many materials 
is established as they become wedded to a priority 
production program. 

As one military program after another crystallizes 
into a pattern, with reasonably firm materials specifica- 
tions, the problems of supply and production are clari- 
fied. Under today’s conditions of partial mobilization, 
it is a function of the Munitions Board to obtain from 
each military department the materials requirements 
associated with these production programs, and to 
present a complete budget of materials requirements to 
the specialized production control agencies set up to 
systematize all defense production. The information 
generated in the process of administering the Controlled 
Materials Plan might afford much useful guidance to 
design engineers if it were readily accessible and avail- 
able for their use. However, as a rule the engineers are 
too remote from the nerve centers controlling the flow 
of materials. Nevertheless, it is one important aim of 
the Munitions Board to apply increasingly this informa- 
tion to the systematic search of the Department of 
Defense for substitutes and alternates. 

Guidance to civilian product manufacturers and their 
engineers on production planning for an all-out war is 
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MACH? hermetic: motor characteristics 


JOHN F. HARRIS 


Motor Engineer 
The Emerson Electric Mfg. Co. 


St. Louis, 


OUR-POLE single-phase motors of both the 

split-phase and capacitor-start types are used to 

power the hermetically sealed compressors used 
in household refrigerators and window-type air con- 
ditioning units. Hermetic motors for this service con- 
sist usually of a stator field and squirrel-cage rotor 
without shaft, end shields or bearings. The compressor 
unit manufacturer mounts the rotor on an extension of 
the compressor crankshaft, making it a direct drive 
without even an intervening coupling. With 60-cycle 
current, the full-load speed of such motors varies be- 
tween 1725 and 1750 rpm and breakdown torque is in 
the vicinity of 1500 rpm, Fig. 1. Loads above full load 
that are not continuous may be carried for varying 
lengths of time, depending on the amount of active 


Mo. 


which accommodates a hermetic motor that conforms in 
most respects to NEMA recommended standards. This 
assures him that he will be able to obtain a motor that 
is not too costly because of unique requirements either 
in performance or construction. To the motor manu- 
facturer, this practice is convenient because it elimi- 
nates expensive tooling changes and elaborate modi- 
fications of factory processes involved in the design 
of new hermetic motors. 

By following NEMA standards some of the principal 
physical dimensions and many of the electrical char- 
acteristics of the hermetic motor are determined before 
the design of a hermetically sealed compressor unit is 
even begun. The recommended NEMA standards for 
the stator outside diameter, the maximum length of the 


magnetic and conductor material in the motor. 
Compressors have been developed in the last twenty 
years that have operating speeds and horsepower 
ranges that match the output of such motors admirably. 
Usually, the unit manufacturer 


motor measured over the end wire, and the rotor bore 
diameters in fractional horsepower hermetic motors are 
given in Table I. 

NEMA suggested performance values also set the 


designs a compressor broad pattern for the electrical characteristics of a 


Table I—NEMA Standard Dimensions for Fhp 
Motors for Hermetic Refrigeration Condensing Units 
(60 cycle, 1800 rpm) 

Max. I.D. 

of sleeve 


C’t bore 
(CB) in. 


Stator 
Rated outside 
hp diameter* end wire diameters 


1800 rpm (BH) in. (BJ) in. (CA), in. 


1/12 5.480 1.062 3% .500, 0.625, 
. 750 


Max. dimen- 


sion over Rotor bore 


1/8 
1/6 
1/12 


1/8 

1/6 

1/4 

1/3 

1/2 

3/4 — eis ees 

1/3 “ 2. : 1.000, 

1 


pel Mh WW 1/2 
ae . 
STE, 


TLC 


* Tolerance shall be + 0.000, —0.002 in. 
Tt Tolerance on bore + 0. 0005, -0.000 in. 


” ‘Taken from MG 1-7 7.2 
Feb. 1, 1950. 


741, , NEMA Standards for Motors and[ Generators, 
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Lo compressor loads 


hermetic motor. For example, it is recommended that 
an lg-hp 60-cycle, single-phase, 1800 synchronous rpm 
hermetic motor meet these specifications: 


Breakdown torque 11.5 to 16.5 oz-it 


Locked-rotor torque, min. 


Type I (Low starting torque) 9 oz-it 
Type II (Normal starting torque) 23 oz-it 
Type III (High starting torque) 30 oz-it 


Locked-rotor current, max. 20 amp for 115-volt rating 


The shell enclosing a hermetic motor within the 
compressor it drives is a boundary inside which special 
problems arise in motor design. Bathed in lubricant, 
the motor works in a carefully controlled gas atmos- 
phere, usually Freon F-12 or F-114, and under certain 
rigid limitations. The motor must not contaminate its 
environment and no material in it may react with that 
environment in such a way that motor performance is 
impaired.* 

* For a more detailed description of hermetic motor construction refer 


to ‘‘Engineering Problems in Hermetic Refrigeration Motors’, by B. O. 
Haun, Jr., ELEcTRICAL MANUFACTURING, March 1848, page 81. 








Horsepower and torque 


Convenient -----"" 
operating range 
for compressor 


1500 1600 (700 (800 


Speed,rpm 


Fig. 1—Typical speed-torque and horsepower curves in the 
operating range sought for 4-pole single-phase, 60-cycle 
split-phase and capacitor-start motors for hermetic com- 
pressor drives. 
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Hermetic motors are designed broadly to 
meet suggested NEMA standards, but there 
is considerable latitude for design modifi- 
cations. The basic problem is to work the 
active materials to the limit in small space 
and yet maintain winding temperature 
within safe limits. Performance tests, set 
up by the equipment manufacturers, meas- 
ure the refrigerating capacity of the unit 
but sorely try the inherently built-in motor 
under procedures simulating the worst 
possible conditions to be met in the field. 


No spark-producing device is permitted within the 
shell and consequently some substitution must be made 
for the centrifugal starting switch customarily used 
with single-phase motors. For the same reason, com- 
mutated d-c motors are excluded from hermetic applica- 
tions. Hermetic motors must be exceptionally noise 
free because even low level electromagnetic hums may 
be transmitted through the compressor and amplified 
by the refrigerator cabinet in such a way that thor- 
oughly objectionable noises are produced. Since the 
hermetic motor is directly coupled to the compressor, 
under severe torque load conditions no mechanical 
advantage can be derived from a favorable pulley or gear 
ratio. Power losses in the motor must be kept low since 
they add to the load of the compressor which must 
dissipate any heat developed in the motor. 

If the designer were allowed unlimited space and 
materials, most of these problems could be solved 
easily. However, both the size and cost of hermetic com- 
pressors are severely restricted by requirements of 
mass production in a highly competitive market. When 
to these conditions is added another—that the sealed 
compressor unit must give absolutely trouble-free serv- 
ice for a minimum period of five years—design diffi- 
culties are greatly increased. 

Because the interior of a hermetically sealed com- 
pressor unit is inaccessible for servicing except at the 
factory and because it must give long trouble-free service, 
the hermetic drive motor must be designed to satisfy 
extraordinary tests as well as average operating con- 
ditions. These extraordinary tests simulate the severest 
conditions the motor might meet in any part of the 
world where the units are sold. Survival of these tests 
tends to insure that the motor will not cause the com- 
pressor unit to fail during a period of operation well 
beyond that guaranteed by the compressor manufacturer. 

Household refrigerators undergo a “pull-down” test, 
Fig. 2, in which the refrigerator, with door open, is 
first soaked in a controlled ambient temperature until 
all parts of the refrigerator have become stabilized at 
this temperature, normally 110 F. The door of the 
cabinet is then closed and the operation of the fgefrig- 
erator is carefully observed until the cabinet temperature 
has been pulled down to 46 F while the 110 F ambient 
temperature is maintained. During this test the tem- 
perature of the main winding of the motor and the 
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Fig. 2—Typical current and 


temperature curves plotted 
from data taken during “pull 


down” and “ice freeze” tests. 


temperature of the compressor shell are 
recorded, and readings of the current in 
the motor main winding are taken. Any 
tripping of the thermal overload protec- 
tor is noted. 

\n 1m- 
mediately after the pull-down test. The 


“ice freeze” test may follow 


filled with water either at 
temperature of 110 F or 
some other established temperature and 


ice tray S are 


the ambient 
the bottom of the evaporator is wetted 
to form an ice seal between it and the 
trays. 
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The door is reclosed and the recording of data 


is continued until all the water is frozen or until a pre- 


or ) 
s--: 


determined time has elapsed, Fi 


\ locked-rotor cycle test is frequently next made. 


The rotor is locked in position by mechanical means and 
the thermal overload protector is allowed to cycle on 


and off until the motor auxiliary winding temperature 


has reached equilibrium. 
A composite average of actual test 


data provided by 


standard large-production household refrigerators using 


vg-hp, 60-cycle hermetic motors indicates more fully 


the nature of these requirements, as indicated by this 


typical test report: 


The unit started and ran continuously during pull 







| 





Current, amp 





200 240 


down. 


tripped five times. 83.3 per cent of 3 lb of 


frozen. In this test two ice cube trays 
each containing 1% lb of water. 


temperatures were: 


Main Start Time 
winding winding obtained 
Pull-down test 216F 214F 180 min 
Ice-freeze 234F 230F 157.5min 


Motor winding temperatures observed 


motor can meet the needs of an application. 


Maximum 


During ice freeze, the overload protector 


water was 
were used 
motor 


Per cent 
operati mn 
100 


52.6 


during such 


tests frequently determine whether or not a hermetic 


\lthough 


a motor may be rated on its efficiency at one point the 
entire efficiency curve of the motor is important during 
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Fig. 4 (Top)—Schematic diagram of hot-wire relay 


applied to split-phase hermetic motor. 


Fig. 5 (Bot- 


tom )—Circuit for magnetic current-type relay applied 


to split-phase hermetic motor. 
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Fig. 6—When applying a magnetic current-type relay 
to a hermetic split-phase motor, speed-torque curves 


are plotted for three test voltages to check relay per- 


formance. 
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Fig. 3—Running performance curves of two types and 
sizes of motors used for hermetic compressor drives. 


either the pull-down or the ice-freeze test. Load varies 
with the suction and head pressures of the compressor 
and the motor losses are different for each load point. 
These losses are a burden on the compressor and when 
excessive are a potential cause of failure of the unit. 
It is necessary that the efficiency curve of the motor be 
such that the main winding temperature does not 
reach a dangerous level. (See Fig. 3 for typical per- 
formance curves. ) 

Temperatures above 221 F are approached with cau- 
tion. In the sample data quoted above the maximum 
main winding temperature during the pull-down test 
was 216 F and the main winding peak temperature was 
234+ KF during the ice-freeze test. These temperatures 
were determined by experience to be safe for this appli- 
cation but a hermetic motor with temperature rises 
even a few degrees in excess of these might be regarded 
as unsatisfactory. 

In such a situation, the problems of a motor designer 
are interesting, although exasperating. The motor would 
have to have the minimum material required in a 
highly competitive product, but obviously something 
would have to be added to improve performance. Sev- 
eral possibilities occur: One or two laminations might 
be added to the motor stacking. The main winding 
might be increased in cross-sectional area by a_ half 
wire size. The main winding might be redesigned. The 
stator lamination might be changed to provide a better 
balance of flux densities. A larger cross-sectional area 
might be required in the aluminum end ring of the 
squirrel-cage rotor. A better grade of electrical sheet 
steel might be specified for the motor laminations. 
Processing of the stator and rotor might be changed 
in an effort to reduce core losses. Any one or several 
of these choices might be found necessary before the 
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hermetic motor could survive the pull-down and ice- 
freeze tests with an acceptable main winding maximum 
temperature. 

In addition to being a check on thermal overload pro- 
tector operation, the locked-rotor cycle test is a measure 
of the suitability of the motor auxiliary winding. Too 
rapid a rise in temperature under locked conditions 
would be hazardous and it would be impossible to pro- 
tect a winding adequately with such a characteristic. 
If the temperature of the auxiliary winding does not 
rise too rapidly under locked-rotor conditions and if 
during this test it never exceeds a dangerous tempera- 
ture when it is properly protected by an overload device, 
the winding is considered safe. This precaution is 
necessary because occasionally the cord of a household 
refrigerator is disconnected while the machine is in 
operation. If the refrigerator is reconnected before the 
pressures on both sides of the restrictor tube have been 
sufficiently equalized, the head pressure of the com- 
pressor will be too great for the locked-rotor torque 
capacity of the motor, and it will stall until the circuit 
is opened by the thermal overload protector. 

Hermetically sealed compressor units used in window- 
type conditioners for room cooling are subjected to two 
standard tests to evaluate their performance under both 
average and extraordinary conditions. The American 
Society of Refrigerating Engineers suggests a “rating 
condition” test. The unit is run with an 80 F dry bulb 
temperature and a 67 F wet bulb temperature for the 
air flowing across the evaporator. The air flowing 
across the condenser is to have a 95 F dry bulb tem- 
perature and a 75 F wet bulb temperature. Rated 
voltage is maintained and the total Btu per hour ex- 
tracted from the air and the power consumption are 
reported. The results of this test should confirm the 
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manufacturer’s rating of the performance of the unit. 

The second test is one for maximum load conditions, 
recommended by the Air Conditioning and Refrigerating 
Machinery Association. During this test the room cooler 
must run continuously at 10 per cent less than rated 
voltage without a dangerous temperature rise in the 
compressor and with no “trips” of the thermal overload 
protector. For a period of 2 hr, the air flowing across 
the evaporator should have a 95 F dry bulb temperature 
and a 75 F wet bulb temperature while the air entering 


Ly 








DOOOO 0 


Main winding 


R 


Capacitor 


Fig. 7—Schematic diagram of magnetic voltage-type relay 
applied to capacitor-start hermetic motor. 


the condenser is held at a 115 F dry bulb temperature 
and a 95 F wet bulb temperature. 

To satisfy the tests a hermetic motor must be de- 
signed with particular emphasis placed on its char- 
acteristics at two load points, one about full load and the 
other well above full load. The efficiency curve of the 
motor must be such that the motor losses are at an 
acceptable minimum at both these points. 

In the ASRE rating condition test, made with the 
motor producing about full load output, efficiency is 
of prime importance because power consumption is 
plotted against the rate of heat extraction from the air. 
In the ACRMA maximum load condition test, efficiency 





Table 1l—Preferred Voltage and Phase Characteristics for Air 
Conditioning Equipment 


Motor hp Single-phase volts 


Three-phase volts 


is also important because low losses make it possible to 
avoid undesirable heating at this heavy load. The re- 
quired efficiency at the maximum load condition 1s 
rather difficult to meet because it must be obtained with 
an applied voltage 10 per cent less than the rated 
voltage. 

Meeting the test requirements of the maximum load 
condition taxes in no small measure the ingenuity of 
both the compressor manufacturer and the motor manu- 
facturer. It duplicates what would happen if on a hot, 
humid, summer day a room cooler were placed in a 
window with the sun shining directly on it. If the unit 
successfully passes the test the compressor manufac- 
turer is assured his unit will work under adverse con- 
ditions. 

The general requirements of a successful hermetic 
motor are that it satisfy the suggested NI-MA perform- 
ance standards or variations of these advised by the 
compressor manufacturer. It should pass all the severe 
operating tests which tend to guarantee that the motor 
will have a long life without need of service once it is 
sealed in the housing shell with the compressor. 

One of the special problems entailed in hermetic 
motor design is providing some means for discon- 
necting the auxiliary motor winding once the motor 
has started and come up to the designed switching 
speed. The conventional centrifugally operated starting 
switch used in standard single-phase motors must be 
replaced by one of three types of relays: magnetic 
current-type relay, magnetic voltage-type relay, or hot- 
wire relay. The hot-wire relay, Fig. 4, operates on the 
differential in line current between starting and run- 
ning conditions, It is used on split-phase motors and 
usually no great difficulty 1s encountered in obtaining a 
hot-wire relay that will suit the particular application. 
Matching the other two types of relays to a motor design, 
however, requires more development work. 

The magnetic current-type relay, also used on split- 
phase motors, Fig. 5, operates on the current drop-off 
in the main winding during starting. The range variation 
in main winding current is sometimes relatively small 
and it is necessary to consider the effect of changes 
in line voltage on these currents when choosing a relay. 
Performance data may be collected 
at three voltages: 90, 115 and 130 
volts are typical values for a motor 
with a 115-volt rating. For each of 
these voltages it is usual to draw 
the speed-torque curve of a split- 
phase motor with both windings 


115 230 230 460 : ; . s 
1200-208 «= (290-240 208 990 -940 -480 Other energized, plotting the main wind- 
ing currents at all speeds from 
Percentage of 54 power companies recommending each voltage starting to a free-running condi- 
4% 438 1 2.7 4.2 O11 03 1.8 tion, Fig. 6, Only this type of lab- 
34 >) oe ne ba 2 8 57.2 08 03 = 4 oratory investigation assures that 
14 37 7.9 5.9 66.5 97 03 6.0 the relay will function properly for 
2 2.1 8.1 6.1 64.6 10.0 O38 8.8 all the line voltage values and fluc- 
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7% 19 22.2 2.9 68.8 4.2 frequently used with capacitor- 
10 21.9 44 06 4.1 start hermetic motors, Fig. 7, may 
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Desioned for mass production 


Use of a series of basic interchangeable sheet metal parts has resulted 


in an expanded line of industrial fluorescent lighting fixtures with only 


20 per cent of the number of individual parts previously required. 


TED WROBLEWSKI 


Chief Engineer, Fixtures 


Sylvania Electric Products, Inc., Ipswich, Mass. 


T NTIL the decision was recently made to settle 
on a basic design that could be mass produced, 
fluorescent fixtures were designed for specific 

applications and hence were practically hand made. For 
this type of production a large quantity of low-cost 
tooling was required that was never wholly satisfactory. 
Well-designed press tooling that would produce pre- 
cision stampings could not be justified for runs of 500 
parts or less and consequently quality suffered. Com- 
plicated systems of inventory control and packaging 
were also involved. 

Industrial fixtures, like Topsy, “just growed”. In 





1940 production was begun with a 4-ft lamp in a 
single style, designed to be chain hung intermittently. 
This was followed by the trend to continuous hanging, 
involving a change in end design. After the war, 4-ft 
and 8-ft instant-start lamp types were brought out, 
involving radical changes in ballast dimensions. Later 
the single-pin socket appeared and the long slim lamp. 
There was also a limited demand for closed-end fixtures. 
The net result of these innovations was 16 separate 
chassis ; yet the variations amounted to only % or 3% in. 
in location of sockets and other details. It was obviously 
an uneconomical way of producing a line, which further- 


Fig. 1—Redesign of Sylvania industrial lighting fixtures has reduced the number of parts from 71 previously re- 


quired as shown at right to 15 shown at left, while nearly doubling the number of styles. The appreciable reduction in 
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the number of pieces of packing material for the new line is also shown. 
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more lacked even a family resemblance. 
Working with S. McFarland as a con- 

sultant, Sylvania’s product design think- 

ing was completely overhauled. As a re- 

sult, the number of sheet metal parts 

required for an expanded line of industrial 

fixture designs was reduced to a few basic structural 

components, which are so flexible in character that a 

wide variation in electrical components and in finishes 


can be assembled for individual lighting requirements. 
Parts required, as shown in Fig. 1, have been reduced 
from 71 to 15 for a line that has been increased from 16 
to 29 styles. Steel specifications have been decreased 
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Fig. 3—In the new series of adap- 
tor plates the width is the same but 
the length varies for different units. 














Fig. 2—Flexibility in design of the new 
line, left, is obtained by use of a series of 
adaptor pieces which coordinate the two 
basic fixed elements—the chassis and the 
reflector. Below, the variety of odd-shaped 
adaptor pieces for both chassis and reflec- 
tors used in the previous line of fixtures. 


through the adoption of a “universal” reflector which 
is common to the line. Design improvements have also 
made it possible to pack all fixtures in the new line in 
two basic shipping cartons. Other benefits obtained 
from this design simplification included simplified order- 
ing information, prompter deliveries and a price re- 
duction of about 5 per cent. 

The design objectives included provision for customer 
choice of open and closed-end industrial fixtures in 4- 
and 8-ft units supplied with two or three lamps, 
ranging from 40 to 75 watts. They were to be available 
in preheat or instant-start type and supplied with single 
pin or bi-pin “tombstone” bases. Lamp spacings had 
to range from 2% to 5 in. in conformance with RLM 
standards. As a second part of the program, optional 
variations had to provide for solid or aperture reflectors 
for indirect lighting, glass or plastics diffusing covers 
for closed-end types and blank conduit units to carry 
wiring over aisles for end-to-end fixture mounting. 
Modifications made necessary for these options are 
not included in the basic 17 pieces. 

To complicate the production and stocking problem 
but to increase installation flexibility, the new line 
eventually will be made available in six lengths from 2 
to 11 ft. The basic size is 4 ft. 

Finish options could readily be provided without 
changes in press tooling. For the reflectors these now 
include porcelain enamel or baked enamel, in either 
gray or all white or a combination of the two. The baked 
enamel is a high-gloss synthetic type that bakes in 1% 
hr. It is sprayed on 20-gage cold-rolled steel and is 
checked for thickness and_ reflectivity. Hot-rolled 
enameling stock is used for the porcelain finish. 

It is apparent that in a product like a fluorescent 
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Fig. 4—Adaptor plates for 8-ft fixtures are shown in the top row, beginning at the left with a blank filler for an 


8-ft slimline lamp and progressing to single-pin 3-lamp sockets for tandem 4-ft lamps. Corresponding adaptors for 


the new line of 4-ft fixtures are shown in the bottom row. 


fixture where sheet metal forming is the greater part 
of the production process, there must be close coordina- 
tion between product design and tool engineering if 
economy in production is to be achieved. At Sylvania, 
tool design comes under the chief engineer. The chief 
die designer is called into the picture along with 
production men as soon as the first development model 
is produced in metal. This setup provides for close 
coordination in designing for mass production, Quality 
control also reports to engineering. This assures that 
the tolerances set by engineering are attainable within 
reasonable costs, while at the same time meeting the 
quality standards set up by engineering. A packaging 
engineer concentrates on problems relating to shipping 
containers and protection of the product en route. 

\t the start of the program, prints covering all de- 
signs in current production were studied for common 
denominators. The principal variations were found to 
be in the size of the ballasts and in the type, size and 
spacing of the lamp sockets. Ballast variations could 
be accommodated merely by making the chassis of suf- 
ficient cross-sectional area for the largest unit. Vari:- 
tions in punchouts for sockets were found to be con- 
centrated in the ends of the reflector. 

It was apparent that if the ends were notched to 
receive adaptor or filler plates, the changes could be 
limited to small pieces, easily handled, and punch details 
could be repeated. The filler plate idea was not new. A 
similar scheme had been used before, Fig. 2 but it 
lacked coordination and resulted in a wide variety of 
dissimilar shapes and sizes that fitted either the reflector 
or the chassis. The new series of adaptor plates, as 
shown in Figs. 3 and 4, have one dimension in common 
the width to fit the reflector cut out—but vary in length 
to suit 4-ft or 8-ft units, and midsection or end pieces. 
The embossed or dished blanks can be punched out to 
accommodate two, three, four or six sockets of the tomb- 
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stone shape or one solid plastics base for the single 
pin type. 

The adaptor pieces fill gaps in the common reflector 
member but fit into the chassis through bent-up tabs that 
engage two of a series of slots punched out of each 
of the chassis flanges. Provision of a 30-deg wedge angle 
on the tab edges, plus the spring action of the chassis 
channel section forces the parts together and eliminates 
rattle. To attempt to control the fit of matting parts by 
precision press tooling would have been impractical. 
There are only two forms of tabs—one inset in the 
filler plate, the other on the edge—so that a single 
set of tools, with minor modifications will take care of 
tab forming on all nine filler plates. In general, concen- 
trating on a few number of press dies enables more 
elaborate designs and better materials to be used (such 
as hardened parts) contributing to greater accuracy 
over longer production runs. Obtaining closer tolerances 
on the work through better tooling is axiomatic. 

Assembly of reflector to chassis is by so-called “mirror 
latches’, which pass through rectangular slots in the 
reflector, then are turned at right angles to lock as 
shown in Fig. 2. They are spring backed to eliminate 
rattle and to avoid compression loads capable of chipping 
porcelain enamel. Slots are punched off center in the 
reflector to avoid interference on three-lamp fixtures. 
This assembly can be made in the field without the use 
of tools. 

In the redesign of the reflector a simple flared skirt 
replaces a turned up flange. This move simplified spray- 
ing of porcelain enamel finishes and reduced warpage 
in firing. A bead around the filler-plate slot provides the 
stiffness required at the ends of the reflector. 

The net result of these coordinated design changes 
is a higher quality product at a lower cost to the buyer. 
It is the logical goal of all design for mass production. 
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NOUNCES 


HERE are many standards that affect wire cable 
insulation. What is the basis of a certain standard? 
Why duplicated standards? What is the juris- 
diction of a particular issuing body? Who uses what 
standard? Why? Where is a text of information on 
standards ? What does some symbol mean? 
The data sheets presented here were originally com- 
piled to help answer these and other questions that 
occurred almost daily in my own experience. The in- 


electrical wire 


KEMP HAYTHORNE, Manager, New Products, Wire and Cable Department, United States Rubber Company 


formation should be of value to the wire and cable 
user. 

Table I is an alphabetical list of wire and cable types 
correlated with applicable standards and sources (in- 
dicated by commonly used symbols). Table II provides 
an alphabetical list of principal sources affecting stand- 


ards, including full name, address, symbol, and a briet ' 
a Se - joie 0 ° € 
summary of standards issued. The two lists are cross- t 
. . = - a cr 
indices of each other. uuu 



































General 
ASA Definitions and general 
standards for wire (C-8.1) 
BS - Safety rules on electric 
lines (H32) 
FED - RC wire other than build- 


wire (JC-121) 
NBFI - National Electrical Code 
(#70) 


Allied Items 

ASA Cotton braids (C-8.14); 
Tape (D335); Metallic 
coverings (¢ 1-8.15) 
Adhesive tape (D-1000) 
Asbestos, yarn (D299), 
(D373), tape 


ASTM 


roving 

(D375) 

Glass yarn (D886). Paper 

tape and jute yarn (D681) 

IPCEA — Braid, saturant; finish; 

lead sheath; shielding, ter- 

minal compound | tests; 

steel wire; tape and inter- 

lock armor; reels for pa- 
per; RC and VC wire 

- Color code (4AIS); reels 

for paper cable; connectors 


(#37-47) 


NEMA 


Aircraft Wire and Cable 
AIR FORCE (AF)— 
NAVY — 
AIRCRAFT MANUFACTURERS 
— principal sources 
Airport Cable 
AF — 
CAA 
Armored Cable 


FED — “BX” (JC 71) 


Table I—Primary Standards on 


IMSA — Signal, RC and latex 
IPCEA Power 

NEMA — “BX” (AC.1) 

UL “BX” (principal source) 


Asbestos Wire and Cable 


NAVY Shipboard (MIL-C-915) 

NEMA — Power (#48-131), princi- 
pal source 
Copper, nickel and monel 
Carrying capacities 

UL Label standards on. all 


power types 


Auto Wire and Cable 
ARMY — Tanks (Transportation 
Dept.) 

AUTO AND ENGINE 


MANUFACTURERS 


Bare Conductor 
ASA Aluminum (C-1) 

Brass (H32.1) 
Concentric strand (8.14) 
Copper, HD (14.3), soft 
(14.1) 
Copper, tinned (14.4) 
Steel, line (G8.3), strand 
(C8.11) 

- Steel, tie wire (G-8.4) 


ATEE Copper, soft (#6)—HD 
(460) 

ASA Trolley, bronze (H4.5), 
copper (H.46) 

BS Copper, wire tables (#31) 

EEI Copper, tinned (TD-8) 

FED Copper. soft and HD 
tinned 


- Copper-steel (QQ-W-421) 
IMSA — Bronze messenger strand 
IPCEA — Copper conductors 


Coaxial Cable 


AF 

ARMY — Signal Corps (principal 
source) 

NAVY Bureau of Ships 
(Klectronics) 

RTMA 

Control Cable 

AAR 

IMSA Latex (+16-7) 

IPCEA - 

NEMA #49-14] 

Cord 

ARMY Signal Corps (telephone) 

AT&T Telephone cord 

IPCEA — Type “SO” cord 

NEMA Cord colors (XC-S) 
Plastic (SC1 & 4) 

— Rubber (XC-2.3 & 5) 
— Molded (#47-124) 
UL All types (principal source) 


Elevator Cable 
Otis Elevator Co., 260 LlthAve., N.Y. 
Westinghouse Electric Corp., 150 
Pacific St., Jersey City, N. J. 
UL — Label standards 


Fire Alarm Cable 


IMSA — Latex (+16 & 16D), princi- 
pal source 

NBFU — City fire alarms systems 
(#73) 

UL — Label standards 


Fixture Wire 
UL - Label standards 
Magnet Wire 
AIEE — CC (#69), SC (470), EN 
(#71) 
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Cross-indexing data sheets that 


answer some pertinent questions. 


Table 1l—Principal Sources That Affect Electrical Wire Standards* 


Symbol 


AAR Association of American Railroads—59 E. Van 
Buren Street, Chicago. (Telephone, telegraph, sig- 
nal,fcontrol, power, street lighting, and waterr- 


proof wire) 


AEC Atomic Energy Commission—Public Health Serv- 
ice Building, Washington, D. C. (Standards on 


items used) 


*A number of other organizations although they issue no standards of their 
own, have an important influence 
of their professional, 


ASA =— CC (C-8.5), SC (C-9.6) 
EN (C-8.6), HVY EN 
(C-8.20) 

NEMA — CC, SC & EN (436-34) 
GLASS (4169) 
SQ. CC and paper 
(#46-120) 


Machine Tool Wire 
NMTBA— Principal source 


Mine Cable 


BM Code of regulations (430) 
IPCEA — General specifications 


(519-81), principal source 
PABM Flame test only 
Municipal Wire and Cable 
IMSA — Signal, tree, fire alarm, 
control 
IPCEA — All types 
NBFU Watchman, fire alarm 
UL - Label standards, fire 
alarm 


Paper Cable 
AEIC — Solid oil and gas-filled 
power 
ASA — Power (C-8.10) 
AT&T — Telephone 
IMSA — Telephone (parkway) 


Plastics Wire and Cable 

ASTM — Insulation (D734); sheath 
(D104) 

CAA — Airport (4538) 

IPCEA — Power 

NEMA — Cord and building wire 
(RV-1) 

UL — Cord and building wire 
label standards 
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of standards, as a result 
administrative or other related function. Such organiza- 


on the formulation 


Organization Name, Location, and Standards Issued 






AEIC Association of Edison Illuminating Companies— 
10 West 40 Street, N. Y. (Standards on solid, gas- 
and oil-filled paper power cable) 

AF Air Force—Air Material Command, Wright- 


Various Types of Wire and Allied Items* 


Portable Power Cable 
IPCEA — Principal source 
Radio Wire and Cable 
RTMA — Hook-up (Gen. 103) 
— Transmission, TV receiv- 
er (110), FM transmitter 


(103A) 
Railroad Wire and Cable 
AAR — Signal, control, power and 


communication 


Rubber and Rubber-like Compound 
AIEE — 30% Insulation (#63) 


ASA Code (C8.11), Class *‘ AO”’ 
(C817) 
ASTM Class ‘‘ AO” (D27 


— Performance (D353), 

HR (D469) 
Ozone-resistant (D574) 

- Synthetic-Hr (D754), 
PERF (D756) 

- Synthetic sheath (D866) 

~ Neoprene sheath (D752 & 
D753) 

— Rubber tests (D740) 

IPCEA — All types 


UL — All interior type label 
standards 
Shipboard Cable 
AIEE — All merchant marine 


standards (#45) 
IPCEA — Same as AIEE on cable 
only 
NAVY — Ships (MIL-C-915) 
Neon and Oil-Burner Ignition Cable 


NEMA —#RWS 


UL — Label standards 
Signal Wire and Cable 
AAR — 


Paterson Air Field, Dayton, O. (Standards on air- 
port and aircraft cable) 


(Continued on page 310) 


tions would include the International Association of Electrical Inspectors, 
Institute of Radio Engineers, Mine Inspectors Institute, National Fire Prot 
tion Association, and the Society of Automotive Engineers, 


IMSA — RC braided or lead cov- 
ered 

NBFU — Central station (#71) and 

local systems for watch, 

wire and supervision (#12) 


Telephone Wire and Cable 
AAR — 


AT&T — 
ARMY — Signal Corps 
IMSA — 
Telegraph Wire and Cable 
AAR — For railroad service (simi- 


lar to WU) 
ARMY —Signal Corps 
WU — Principal source 


Varnished Cambric Wire and Cable 
ASA — #8.13 
ASTM — Tape (375); tests (D295) 
IPCEA — 
NEMA — ASB, AVA and ASB- 
Plastic 
— Apparatus wire (VCS) 
— Tape (438-50) 


Weatherproof Wire 


ASA — Slow burning (C8.9) 
— Weather resisting (C8.18 
& 19) 
IMSA — Signal (bronze or copper) 
NEMA — Slow burning (BWS) 
UL — Label standard 
Welding Cable 
IPCEA — 


NEMA — #ROS 


* Does not include principal specifications on 
building wire, parkway cable, service entrance 
and drop cable, street-lighting cable, and tree 
wire. A complete breakdown is available from 
the United States Rubber Company, Wire and 
Cable Department. 
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DESIGN TRENDS 


New developments and ideas selected 
and interpreted for design engineers 


R-F Tests on Solderless Connectors 


700 connections ins series 
showed noise less than in- 
herent thermal noise of the 
circuit. 


Cc. J. FOWLER and F. T. NICHOLSON 


Moore School of Electrical Engineering 
University of Pennsylvania 


l* EARLIER tests® to determine 


; : 
whether crimped solderless con 


nectors used in high-gain circuits pro- 





Fig. 1—Test set up with series chain of 7000 solderless Fig. 
connectors wound on 24 in. diam drum. Noise meter is at 
right. Direction of winding is reversed at the center. 
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duced noise noticeably in excess of 
thermal noise, no noise could be de- 
tected. But since the resistance of the 
individual connectors is so low. it was 
felt that more concrete results could 
be obtained if a large number of the 
connectors were connected in series. 
Hence Aircraft-Marine Products, Inc.., 


constructed a large wood reel con- 


***Noise Level Studv of AMP Solderless Terminals 
Amplified Circuits’? by J. B. Wiesner. Printed re- 
port availabl fr Aircraft-Marine Products, Ine 


2100 Paxton St Harrisburg. Pa 


Freq. 
me 
0.150 
0.200 
0.250 
0.320 
0.400 
0.600 


Full-scale deflection voltage 


taining 7000 connections in series so 
as to produce a total resistance of 1 
ohm. No noise from the connectors 
was detected in the tests, which in- 
dicated that any noise that existed 
either with or without direct current 
flowing in the connectors was less than 
an order of magnitude above the in- 
herent thermal noise of the circuit. 
The reel on which the string of con- 
nectors were wound is 24 in. in diam- 
eter and 18 in. long (Fig. 1 and 2). The 





Results of Tests Made by Series Resonating the 
Link of 7000 Connectors 


Min. det. volt. 


Untuned Tuned 
100 2.6 0.026 
240 1.2 0.042 
240 3.9 0.039 
220 4.2 0.042 
280 6.9 0.069 
580 12 0.075 





2—Close-up view of group of series connectors 


separated by insulator cord, as wound on the wooden 
reel in preparation for the r-f noise test. 
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R-F Tests on Solderless Connectors 


Incandescent Lamp as Overload Device 


Metal-Working Spark Machine Design 


Jet Flight Simulator 


Molded Alkyd Motor Parts 
Pulse-Type Speed Regulators 


winding is reversed in the center to re- 
duce the self inductance of the coil but 
due to its large size the effective induc- 
tance at 150 ke was found to be about 
820 microhenries. Even at audio fre- 
quencies this inductance would pre- 
sent a large impedance compared to 
the resistance (Xi = 1 ohm at 187 
cps) and therefore had to be tuned 
out in order to make any measure- 
ments. Since r-f noise was considered 
the most serious and since the most 
sensitive equipment readily available 
covered the range from 150 ke to 20 
me it was decided to carry out the 
tests in this range. The measuring 
equipment used was a Navy noise and 
field-intensity meter Model AN - 
PRM-1 which has a low-impedance 
input terminal normally used with a 
small loop antenna. In order to give 
some idea of the sensitivity of this 
instrument, in Fig. 3 the minimum 
detectable sine wave voltage across a 
1 ohm resistor is plotted versus fre- 
quency. Minimum detectable signal 
was taken to be the rms voltage at 
the input necessary to produce a de 


Minimum detectable signal-.. 





Microvolts 


0.0) 


Thermal noise of /-ohm resistor 


0.001 





0.1 1.0 10 
Frequency (megacycles) 


Fig. 3—Chart plotting instrument sen- 
sitivity at various frequencies. Thermal 
noise is plotted for comparison and is 
seen to be negligible. 
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Control Enclosures for Lint Atmospheres 
Broaching an Internal Gear 


Temperature-Compensated Strain Gages 


Acceptable Machinery Wiring 


Progress in Reliable Components 


flection on the meter which exceeded 
that due to internal noise by 20 per 
cent. 

To determine whether it would be 
possible to read the thermal noise pro- 
duced by the coil of connectors, the 
noise voltage in the connectors may 
be calculated using the formula: 


en = \/4kTBR volts 
which at room temperature becomes 


en = 1.26 \/BR 107° volts 


where B = bandwidth in cycles 
R = resistance in ohms 


The bandwidth of the noise meter 
varies from about 1.5 ke to 4 ke. 
Using these bandwidths the thermal 
noise voltage for a l-ohm resistor is 
plotted in Fig. 3 for comparison with 
the noise meter sensitivity at various 
frequencies. Due to the rms addition 
of the resistor noise and the internal 
noise of the meter, at best only a 10 
per cent increase in deflection could 
be obtained and as a result no quanti- 
tative measurements of the thermal 
noise from the connectors could be 
expected. However, any 
siderably in excess of thermal noise 
should be seen. 

In making the tests the equipment 
was arranged as shown schematically 
in Fig. 4. Without the r-f choke a 
few microvolts of noise could be de- 
tected which originated in the bat- 
teries. However, with the choke in 
place this noise appeared to be com 
pletely filtered out at all frequencies. 

An initial set of tests were made in 
which the variable capacitor C was 
replaced by a fixed 0.05 mf capacitor 
and the coil checked for possible noise 
output at about twenty frequencies in 
the range shown in Fig. 3, first with 
a d-c current of 0.5 amp and then 
with 2 amp. No noise was detected. 
By inserting a signal generator in the 
circuit at point X, the capacitor was 


noise con- 


Lighting by Electro-Luminescence 


And many other new ideas and developments. 









= connections 


Fig! 4—Schematie diagram of test 
setup. The r-f coil is in series with the 
power supply in order to filter battery 
noise. 


then tuned to series resonate the con- 
nector coil. The noise meter was first 
tuned to the generator frequency with 
C shorted and then C was tuned for 
a maximum reading on the meter. The 
table gives the full scale and minimum 
detectable signals involved for the 
frequencies at which it was possible 
to tune the coil. The minimum de- 
tectable voltage shown is 0.01 times 
the full scale voltage since the meter 
has a two-decade logarithmic scale. 
However, it can be seen that min- 
imum detectable signal has deteri- 
orated somewhat from that shown in 
Fig. 3 evidently due to the presence 
of the external circuit. 

After tuning, the signal generator 
was removed and a 4 amp current 
applied through the r-f choke. No 
noise could be detected at any of the 
measuring frequencies. That the cir- 
cuit was still quite sensitive to noise 
was demonstrated by inserting a 2- 
ohm carbon resistor at point X in the 
circuit and, with 2-amp flowing 
through it, noting that the resultant 
noise was just detectable on the noise 
meter. 

The distributed capacity of the 
connector coil may be determined 
by noting the capacity necessary to 
tune the coil at two frequencies, say 
0.20 and 0.40 me, and applying the 
formula: 

Cv = C1: —4 Ce 
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where Co=distributed capacitance 
Ci=capacitance at fi 
C2=capacitance at fe 


fe=2f1 


and 














This equation is valid for distributed 
capacities greater than 10 mmf. It 
was found that Co=59 mmf, indicat- 
ing that the coil is self-resonant above 


Incandescent Lamp Serves as Overload Device 





Advantage taken of high 
temperature - coefficient o f 


resistance of tungsten to 


cushion stall of fhp motors. 


FRANK E. REEVES 


Electrical Engineer 


CCIDENTAL shock loads present 
A problems in many devices driven 
by fractional horsepower motors. Dual 
element fuses or overload circuit 
breakers will trip after a time delay if 
such motors become stalled, but full 
stalled-torque conditions exist until 
the protective device opens. Similarly, 
when a belt drive is used and it is 
intentionally run loose to permit slip- 
ping, full torque still exists during 
slipping. In many applications, it 
would be desirable to reduce motor 
torque sharply under such conditions 
in order to limit damage. 

In one type of duplicating machine 
shock loads occur when envelopes 
“accordion” or when the automatic 
feed pushes several sheets of paper 
into the machine at one time. A nylon 
gear had been selected to take the 
shock when the motor is stalled due 
to jamming of the rollers. In addition, 
a loose drive belt slips to prevent the 
motor from stopping completely and 
burning up under locked-rotor condi- 
tions. Nevertheless, gear mortality was 
high. 

Connecting a tungsten filament lamp 
in series with the motor was found to 
be the answer to the gear breakage 


: f Push button Ls 






_e - 
Switch on 


machine Larnp 


problem. Advantage was taken of the 
high hot-to-cold resistance character- 
istics of tungsten to provide a cushion- 
ing effect when shock loads occur. 
The addition of the series resistance 
not only prolonged the life of the 
gear but eliminated the impression of 
impending disaster caused by the 
screeching belt each time the machine 
jammed. 

The motor is a %-hp, 115-volt, split- 
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phase induction type. A 250-watt in- 
candescent lamp is used in series, and 
a push button in parallel with the 
lamp shorts it out and permits the mo- 
tor to be started under full line volt- 
age. Starting procedure is to momen- 
tarily hold the push button closed, 
then throw the toggle switch on the 
machine. Since no stock is fed into 
the machine until the motor is up to 
speed, shock loading cannot occur 
during starting. Because normal mo- 
tor current is much lower than normal 
lamp current, the resistance of the 
lamp remains low and most of the 
voltage appears across the motor ter- 
minals. The low power factor of the 
motor and the high power factor of 
the lamp also help to maintain high 
voltage on the motor. (See vector 
diagrams. ) 

When the motor is subjected to 
shock load and its speed is reduced, 
its apparent impedance rises due to 
a reduction in back emf, and more 
voltage appears across the lamp ter- 
minals. This causes the lamp _ to 
brighten and increase its filament re- 
sistance. Finally, with the lamp at 
nearly full brilliancy, the major part 
of the line voltage is across the lamp. 

As soon as the motor starts to slow 
down due to the suddenly applied 
overload, the voltage across it drops 
and its torque is reduced. Finally, 
with most of the available voltage 
across the lamp, motor torque drops 
to zero. When the obstruction in the 
rollers is cleared, the motor may be 
restarted by simply pressing the mo- 
mentary contact push button. 

Although the circuit current does 
not change radically, the power factor 
is greatly improved after the motor 
has stopped, as shown in the vector 
diagrams. This is due to the change 
in distribution of power consumption. 
While the motor is running, it is con- 
suming most of the power. After it 
has stopped, the lamp is consuming 
the majority of the watts. Because the 
lamp is pure resistance, the power fac- 
tor approaches unity. In the vector 
diagrams, 60 per cent overall power 
factor was assumed with motor run- 
ning. 

A study of the vector diagrams will 
reveal that the higher the inductance 
in the motor, the higher will be the 


quency. 


about 0.70 mc. Thus no attempt was 
made to tune the coil above this fre- 
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Vector diagrams of two steady-state 
conditions with lamp in series with 
motor. 


voltage across it while running in 
series with the lamp. Carrying this 
reasoning to its theoretical extreme, if 
a motor had 100 per cent reactance 
and no resistance, the voltage across 
it would be very close to line voltage. 
This is due to the fact that the drop 
across the lamp is in phase with the 
current through the circuit. When the 
motor is running, the drop across the 
lamp, even though appreciable, will 
have little effect on reducing the mo- 
tor voltage. 

It is advantageous to use a high- 
wattage lamp in order that the cir- 
cuit current may not heat the filament 
appreciably. However, because of the 
large vector angle between the lamp 
and motor voltages, a considerable 
variation in lamp wattages is possible. 
Too small a lamp will result in too 
low a voltage on the motor when 
running. Too large a lamp will cause 
an undesirably high torque when the 
motor is shock loaded. The best meth- 
od of determining lamp size is cut 
and try. A voltmeter is the only instru- 
ment necessary. 

If this principle is to be used in 
built-in applications, a study should 
be made to determine the proper char- 
acteristics of motors and lamps. Mo- 
tors should be specially designed to 
operate at the lower-than-normal volt- 
age without heating. The lamp need 
not be exposed since it is only at high 
brilliancy under abnormal conditions. 
But if it is concealed, a pilot light 
should be used to indicate that the 
circuit is energized. Otherwise, motor 
stoppage might be construed to mean 
that the circuit is de-energized. 000 
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Looking much like a standard drill press, the spark cutting 
machine has vertical traverse for the electrode holder and 
both longitudinal and lateral traverse for the worktable. 
The worktable and dielectric tank can be rotated 360 deg. 
Control cabinet at the right contains rectifiers and the 


servomechanism for automatic electrode drive. Right, the 
spark cutting machine electrode has been shaped to pro- 
duce a form impossible by ordinary machining methods. 
A blind triangular hole has been cut, leaving a pin of 
the original material in position in the hole. 










Metal-Working Spark Machine Design 


Electrical spark machining 
method accurately shapes 
the hardest materials to any 
geometric form. 


COMPLETELY new method of 
A metal removal, using electrical 
energy for the “machining” of any 
electrically conductive material, has 
recently been announced by _ the 
Method X Corp. of Philadelphia. The 
process removes metal in a directed 
manner by an electric spark discharge 
that does not otherwise affect the 
work material’s physical or chemical 
characteristics. 

The machining action depends on 
a mechanical, not thermal, effect of 
electricity that sets up internal me- 
chanical stress by the use of extremely 
high current densities. This causes the 
metal particles to detach themselves 
from the work material without re- 
sort to melting. The exposed surfaces 
thus remain unchanged and surface 
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finishes of 26 micro-in. rms can be 
obtained. Center to center spacing of 
holes through the same workpiece can 
be controlled to approximately 0.0005 
in. Blind hole filet radii can be made 
as small as 0.002 inches. 

The Method X machine performs all 
machining operations ordinarily met 
in metalworking, such as: boring, 
drilling, tapping, internal and external 
shaping, and engraving. Slow com- 
pared to conventional machines, spark 
machining material removal rates are 
on the order of 1 gm per min. How- 
ever, it can be used on such materials 
as sintered tungsten carbide, and hard 







Ej lectrode 


D-c + Dielectric 
source | fluid 
+ } bath 
Work piece 


This schematic diagram of a typical 
spark cutting machine illustrates the 
principle of operation. 


alloys of titanium, zirconium and va- 
nadium, which cannot be machined 
at all by normal methods. 

The sparks are derived from the 
discharges of a capacitor. Each spark 
discharges the capacitor, following 
which the spark path is deionized and 
the capacitor is recharged from the 
d-c source through the charging re- 
sistance (See schematic diagram). 

During the process, material is re- 
moved from both electrode and work- 
piece and the electrode is advanced 
manually or automatically until the 
operation is complete. Cutting speed 
is greater if the electrode polarity is 
negative with respect to the work- 
piece and if the gap between elec- 
trode and workpiece is immersed in a 
dielectric such as kerosene, fuel oil 
or transformer oil. The purpose of 
submerging the workpiece in a di- 
electric is to build up electrical re- 
sistance so that the energy storage 
devices in the machine can be fully 
charged before discharge. The fluid 
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also flushes the detached particles 
clear of the cutting area. 

The machine’s design is similar to 
a drill press with a pedestal type 
base, an electrode feed and control 
mechanism, and a remote unit power 
supply. The machine has a worktable 
with longitudinal, lateral and vertical 
traverse, and full rotation. 

Electrode feed is automatically con- 
trolled by an amplidyne and associ- 
ated circuits so that optimum cutting 
speeds for a given cutting condition 
is maintained. The power supply is 
fed from 220-volt, 60-cycle, single- 


phase lines. The peak demand under 
the most severe cutting conditions 
does not exceed 7 kw. 

Electrodes are made of a highly 
conductive, easily machined material 
such as brass. They are machined to 
a negative of the shape to be pro- 
duced, usually so the machining can 
be done in a vertical direction. When 
the machine is required to revolve, or 
the work table traverse for an internal 
irregular contour, an electrode of 
brass wire is bent to the required 
working angle. 

The control cabinet carries recti- 


Air Force F-86D Sabre flight simulator employs servomechanisms 


and radar techniques to train jet pilots on the ground. A separate 


unit (not shown) permits an instructor to monitor flight performance. 

























Jet Flight Simulator 


N electromechanical Sabre jet pilot-trainer recently delivered to the 
A Air Force contains 1152 electron tubes, 60 miles of wiring, takes up 
600 sq ft of floor space and stands 10 ft high. It has more than 100,000 parts 
and weighs 35,000 lb. Over 100,000 engineering hours went into its design and 
it will take over 500 printed handbook pages to explain its operation and design. 

Its cockpit will duplicate in every detail that of the F-86D Sabre. Separate 
from the cockpit is a battery of analogue computers from which come the 
answers to how the pilot “flew the plane.” If the pilot makes a mistake the 
computers automatically change the cockpit instrument readings to conform to 
the actual conditions. Two instructors are required, one for flight performance 
and the other for radar operations. The latter also controls the simulated 
target or enemy plane which the pilot is required to attack. 

This is the first time that a simulator has been put into training use concur- 
rently with the beginning of quantity production of a new plane. This flight 
simulator was designed and built by the Engineering and Research Corporation, 
Riverdale, Md., under contract from North American Aviation, Inc., designer 
and manufacturer of the sweptwing Sabres. Now in production at North 
American’s Los Angeles plant, the F-86D is an all-weather interceptor which 
incorporates the basic design of the F-86A Sabre, holder of the official world’s 
speed record and the only U. S. plane able to successfully outfight the Red 
Mig 15 in Korea. It is faster and has a greater rate of climb than its predecessor. 
It is powered with a GE J-47 GE-17 jet engine with afterburner, has swept- 


back wing and “all flying” tail. oo 





fiers and the servomechanism for au- 
tomatic electrode feed drive. Once 
set up, a particular machining oper- 
ation is completely automatic and re- 
quires no attention. 

In operation, the electrode, con- 
nected permanently to the negative 
lead of the charged capacitor, is ad- 
vanced through the dielectric toward 
the workpiece, which is connected to 
the positive electrode of the condens- 
er. When the gap between the elec- 
trode and workpiece is small enough 
(about 0.003 in. per 100 volts), the 
dielectric breaks down and a dis- 
charge takes place. Each discharge is 
accompanied by explosive sounds, 
spattering of oil, and evolution of gas 
bubbles, smoke, light and heat. 

The range of working voltages in 
production machines is from 40 to 400 
volts. Measurements of typical dis- 
charges show that they are oscillatory 
with a range of peak currents from a 
few hundred to about 20,000 amp, 
and frequencies from 10 to 1000 ke. 
Typical spark repetition rates range 
from 50 to 5000 discharges per sec. 

The presently accepted theory for 
the effects produced by spark machin- 
ing are that a major component of the 
erosion is produced by electrical field 
forces. These forces are propagated by 
the high current density at, about and 
beneath a point on the surface of the 
workpiece, and a_ correspondingly 
high electric field gradient and force 
on the positive ions of the crystal 
lattice. 

Calculations on one test machining 
set-up indicate a force on the bottom 
of the fragment at about 145,000 psi, 
sufficiently in excess of the breaking 
strength of the material to account 
for fracture. It has been found that 
hole depth, from a single discharge, 
depends on the magnitude of the dis- 
charge current, while the hole area is 
proportional to the discharge duration. 
In a single discharge, several frag- 
ments are detached in sequence from 
adjacent areas with the entire current 
of the discharge términating on each 
area in turn. 

This machining method can_ be 
used to form symmetrical hole shapes, 
for example, in steel dies such as those 
for producing electrical stator lami- 
nations. This method avoids warpage, 
because the blank is heat treated prior 
to spark machining. Sintered carbides, 
which undergo a non-uniform shrink- 
age of 15 to 20 per cent, can be com- 
pletely formed after hardening. Meth- 
od X can be used to form threaded 
fastening holes and geometrical shapes 
not possible by conventional machin- 
ing processes. oo00 
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Molded Alkyd Motor Parts 


OUSING and other structural 

parts of this %o0-hp subfrac- 
tional permanent-magnet type motor 
utilizes Plaskon Alkyd 422 as a metal 
replacement. According to the manu- 
facturers, E] Ray Motor Co., N. Hol- 
lvwood, Calif., this molding com- 
pound provides the necessary combi- 
nation of mechanical and electrical 
properties. 

Dimensional stability is particularly 
good, making it possible to maintain 
production tolerances not in excess of 
0.0002 in. Ball-bearing wells can be 
molded integrally with the housing. 
All machining is eliminated. 

The excellent are resistance of the 
alkyd material is utilized in the brush 


holder. Brushes are placed in appro- 
priate molded-in slots, and danger of 
arcing or carbon tracking is avoided. 

Alkyd molding compound is also 
used for casting the l-in. alnico ring. 
Outer wall thickness is ¥% in. Sufficient 
elasticity is shown by the alkyd com- 
pound to prevent cracking at tem- 





peratures up to 90 F despite the dif- 
ference in the coefficient of expansion. 

The El Ray Motor operates on 28 
volts d-c, at speeds of 10,000 to 20,- 
000 rpm. Size: 2 in. long; 1% in. diam. 
Applications: small blowers, fans, 
model trains, timing devices. O 0 0 


Pulse-Type Speed Regulators 


Contact-bar firing of thyra- 


tron tube governs current 
through saturable reactor 


supplying motor in textile 
drives 


WO examples of speed control 
. obtained through thyratron-gov- 
erned saturable reactors were recently 
given in a joint paper on “Electronics 
in Textile” delivered by L. T. Jester, 
|r., General Electric Co., and F. D. 
Snyder, Westinghouse Electric Corp.*® 
The system as applied to control of 
tension on beam let-off on looms and 

* Presented as part of a Conference Paper before 


the AIEE Winter General Meeting in New York, Jan. 


21-25, 1952. 
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Tension 
contact 


warp knitting machines is illustrated 
schematically in Fig. 1. Here, payoft 
of yarn is by a small capacitor motor 
which drives the beam through a non- 
reversing worm gear. The tension of 
the yarn cannot rotate the beam 
against the locking action of the worm 
gear but the electronic control con- 
tinuously operates the motor at just 
the correct speed so that the proper 
tension is maintained. 

The motor is a single-phase capac- 
itor type with a high resistance rotor 
so that it has a continuously drooping 
speed-torque curve. The motor is so 
designed that it can operate at any 
point on this curve without overheat- 
ing. 


In the diagram, Fig. 1, transformer 


Fig. 1 (Left)— 
Pulse control of 
speed of small 


capacitor - ty pe 


motor on warp 
let- off. Fig. 2 
(Right) Pulse 


type saturable-re- 
actor control of 
d-c motor speed. 





2T is in effect a saturable reactor 
whose primary is in series with motor. 
The secondary is connected across the 
anode and cathode of a_thyratron. 
When this is not firing, the reactance 
of the transformer will effectively 
block current through the motor. 
When the tube fires the transformer 
becomes saturated and offers little im- 
pedance to current flow. 

As the machine is started, the drive 
motor control interlock closes A to C. 
Relay CR is therefore open. The mo- 
tor is now connected T1 to L2 through 
the primary of the transformer 2T and 
T2 to L1. As the tension of the yarn 
is increased by a minute quantity, the 
sensitive grid-controlling switch 1 to 


2 is closed and the grid becomes posi- 


A-C power 


IT-P j 





Thyratron 
R-3 






























































tive allowing the tube to fire and start 
the motor. Almost instantly the ten- 
sion of the yarn decreases and the 
tension device opens again making the 
tube grid negative and thus blocking 
current through the motor. Actually 
on either a loom or a knitting machine, 
the power is allowed to flow once 
each pick or course so that the motor 
gets impulses from 3 to 5 times a sec- 
ond; the length of time during each 
machine cycle that the tube fires varies 
so that the motor will operate to feed 
the yarn at the precise speed to main- 
tain the tension at the correct value. 
Inertia in the motor rotor tends to 
keep an even motor speed at any par- 
ticular time regardless of the diameter 
of the beam. 

When a loom or knitting machine 
is to be stopped, it must be done 
quickly. In order to keep the let-off 
from overfeeding, a system of dynamic 
braking is provided, controlled elec- 
tronically. When the main drive is 
stopped, the control interlock goes 
into the position A-B and relay CR 
picks up, connecting the motor ter- 
minals T2 and T3 to the d-c terminals 


of a bridge rectifier fed through the 
transformer 2T. 

Capacitor C-4 begins to assume the 
voltage charge of the capacitors C2 
and C3, through resistor 2R. During 
the charging period, the grid of the 
tube remains positive, the thyratron 
fires and transformer 2T is saturated, 
allowing current to flow through the 
rectifier and thus quickly stopping the 
let-off motor. This current will cease 
flowing as soon as capacitor C-4 is 
fully charged. 

The motor power changes from full 
on to full off by the closing and open- 
ing of the tension controlled contact 
and it is therefore a fluttering action. 
Since only low-energy grid current is 
handled by this contact, it may be an 
open metal-to-metal contact. The de- 
vice must have as little inertia as pos- 
sible and yet be stiff enough so as not 
to bounce. 

In the second application, where 
the problem is to regulate the speed 
of several d-c motors operating the 
various sections of a variable-voltage 
range drive, the contact-making de- 
vice can be a light metal rod lifted by 



























the loop of cloth between ranges. 
Actually on wet finish ranges, one side 
of the circuit is grounded to the wet 
cloth and the cloth itself makes and 
brakes the gird control circuit. In Fig. 
2, the field of the d-c motor is excited 
from rectified a-c, the amount of 
which is controlled by the saturable 
transformer 2T. 

In operation, resistor R-2 is set to 
give the maximum field current de- 
sired when the tube is firing. Resistor 
R-1 is set to give the lowest field cur- 
rent desired when the tube is not fir- 
ing. Since a coordinating speed change 
of not more than 10 or 15 per cent is 
required, the field current of the mo- 
tor does not need to be changed much 
for proper speed regulation. 

With the resistors R-1 and R-2 ad- 
justed properly, the action of this de- 
vice is such that the loop of cloth 
makes and breaks the grid circuit 3 
or 4 times a second and the action on 
the motor field can be compared to 
the action of the old Tirrell voltage 
regulator. The change of motor speed 
and the up and down movement of 
the loop is hardly perceptible. O 0 0 


Lint Atmospheres Demand Tight Control Enclosures 


An AIEE Industry Committee 
recommends a new standard 
to minimize fire and accident 
hazards. 


ECORDS compiled by fire insur- 
R ance underwriters emphasize 
the inadequacy of general-purpose 
enclosures (NEMA Type 1) for elec- 
tric control equipment for textile 
machinery. Investigation has shown 
that fine lint, almost dust-like, finds 
its way through the smallest apertures 
in enclosures containing contractors 
switches or relays. Magnetic starters, 
loom switches and fusible knife 
switches are examples. A loose-fitting 


cover, a missing conduit knockout, a 
poorly welded corner seam, a bent 
spring on an overload reset button— 
all can be responsible for lint enter- 
ing the box. 

The trouble usually manifests itself 
after a shut-down period during which 
the case cools down and moisture in 
the air condenses on the lint. Wet 
lint is an excellent conductor, and 
when the control is reenergized, the 
conditions for phase-to-phase and 
phase-to-ground short circuit and fire 
are set up. The openings which orig- 
inally permit entry of combustible fly 
also provide the route for flame to 
spread from inside the enclosure. Ob- 


viously then, what is needed for lint 
atmospheres is an enclosing case that 
will prevent lint from entering and fire 
and sparks from escaping. 

The Sub-Committee on Textiles of 
the American Institute of Electrical 
Engineers, headed by R. J. Demartini 
of General Electric Co., has studied 
the problem and come up with spe- 
cific recommendations (printed here- 
with) on functional features to be in- 
corporated in a suitable case design. 
These specifications are being cir- 
culated for study. Comments should 
be sent to R. S. Gardner at AIEE 
Headquarters, 29 West 39th Street, 
New York. ood 


Tentative Control Enclosure Specifications For Lint Atmosphere 


Proposed by AIEE Textile Industry Subcommittee 


1. The enclosure shall be designed to prevent the entry 4. 
of lint and escape of sparks (meaning construction 
seams and mating surfaces shall be tight). 

2. Completely assembled, unmounted device shall have 
no unused openings (meaning there shall be no holes 
in the case, not even mounting holes, as built). 

3. There shall be no conduit knockouts or conduit open- 
ings, but suggested conduit entry locations are to be 
suitably marked (meaning all openings shall be cut at 


time of installation). 


setting). 


Where the overload reset button is a separate device, 
it is to be operable only by opening cover (for re- 


5. The enclosure will have sufficient room on each side 
of the mechanism to accommodate wires of proper 
size for current rating of the device. 

3. The cover latching device shall be positive and re- 
liable (meaning it shall hold cover tightly closed and 
not be subject to accidental opening). 
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/AEFICIENT IN TEMPERATURES 
e e FROM —85° TO 500° F. 
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GLAS SILICONE - 

Electrical Insulating Tubing and Sleeving ° 

ae 


MEETS MIL-I-3190 CLASS “tH” SPECIFICATIONS 





A combination of Varglas Sleeving made with continuous 
filament glass yarns and Silicone High Temperature Resin. 
Varglas Silicone is the only Class ““H”’ insulation with these 


features: 


FLEXIBLE from 500° to —85° F in some grades. 


RESISTANT to flame, moisture and fungus, abrasion, 
acids, mild alkalies. 


DIELECTRIC PROTECTION up to 7,000 volts depend- 


ing on grade. 


AVAILABLE IN 10 COLORS, where required at no 


extra cost. 


x “i 
. 7 
pa 
In addition to our regular line of _ 
Silicone sleeving and tubing, : 
we also make Varglas Silicone 
treated tying cord and lead wire. 3 
Pe os 
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309 N. Jay St., Rome, N. Y. 
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Fig. 1 (Lefi)—Six-ft ring gear encircles column of broach- 
ing machine: broach cuts 294 teeth in 27 passes with tooth 


Fig. 2 (Right)—Work cycle 


spacing held to 0.001 in. 


Broaching an 


Indexing method produces a 
finished 6 ft ring gear in 27 
passes 


ACHINING time for an internal 

gear 6 ft in diam was reduced 
from 4% hr to 30 min by changing 
from conventional gear cutting meth- 
ods to a broaching setup developed by 
Colonial Broach Co., Detroit. As 
shown in Fig. 1, the gear was placed 
in a rotating fixture around the col- 
umn of a Colonial hydraulic broach- 
ing machine. Hydraulic equipment 
normally placed behind the column 


stroke; indexing 


was mounted outside the base. 

Work is held in a fixture, Fig. 2, 
which indexes 27 times to cut the 294 
teeth, 11 at a time. After the broach 
passes through the work, the fixture 
backs out of cutting position while the 
broach returns to the top of its stroke. 
This shuttle motion as well as the in- 
dexing is done by hydraulic cylinders. 
Teeth are produced with a tolerance 
of 0.001 in. on spacing, and require 
no further gear finishing. 

Machine operates on a semi-auto- 
matic cycle in which initiation of the 
indexing function is under operator 


seeati 


o 


Piette s ey 
Br reo ste ees 





















includes a shuttle operation to bring work into cutting 
position and then withdraw it to clear the tool on return 
is electrically interlocked with shuttle. 


Internal Gear 


control. A single pushbutton starts an 
electrically controlled hydraulic cir- 
cuit which indexes and locks the work 
fixture. A manual hydraulic valve then 
starts the automatic broaching cycle 
which moves the fixture into broach- 
ing position and energizes the ram for 
the broaching operation; at end of the 
stroke a control finger causes the table 
to back out of cutting position and 
operate an interlock switch, after 
which the ram travel reverses. 
As can be seen, all wiring is oiltight 
and conforms to JIC requirements. 
ea 


Temperature-Compensated Strain Gages 


Three-wire system prevents 
temperature errors in long 
leads 


ELF - COMPENSATING | strain 

gages eliminate the necessity for 
“dummy” gages to compensate for 
temperature changes but render cir- 
cuits susceptible to error from tem- 
perature changes in the lead wires 
unless precautions are taken. As 
pointed out by the Testing Equipment 
Department of Baldwin-Lima-Hamil- 
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ton Corporation, manufacturer of the 
gages, the simplest method is to use 
lead wires of very low electrical re- 
sistance or of a low-coefficient wire 
such as constantan or manganin. 
However, if copper wire is used it 
may require too large a size for con- 
venience, or the “dead” resistance of a 
low-coefficient wire such as constantan 
may be too high for practical use. 
To avoid these limitations the so- 
called “three-wire system” common in 
resistance thermometry may be used. 


This is illustrated in Fig. 1. Lead 
wires a and b are equal and subject to 
the same temperatures throughout 
their length. Lead wire c may differ 
in resistance and need not be subject 
to the same temperatures although 
it is usually run along with the other 
two wires. This circuit substantially 
eliminates lead wire errors even when 
wide resistance variations in the leads 
are caused by temperature changes. 

Fig. 2 shows a convenient way of 
using the three-wire system with the 
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This unit tabs 900 or more overlapping 
cars per minute at split-second con- 
tact. As car wheels hit a pneumatic 
tube stretched across traffic lanes the 
compression closes an electrical con- 
BE Y tact on a diaphragm, operating a 
— oe 135 D.C. cs — 
) relay responds to every impulse but 
“SPOT , YOUR CONTROL PROBLEMS the counter unit registers only every 
other impulse to compensate for rear 

Small... to save weight and space in radar and guided missile wheel contact. 


equipment, Guardian Relays prove that quality still comes in 














small packages. Basic... flexible ... government approved . . 
Guardian Relays are ruggedly built and hermetically sealed to 
withstand every atmospheric condition, including the rigors of 
supersonic flight. Guardian Relays, specified in devices that 
count—detect—indicate—direct—shoot—convey—compute—sort— 
package—vend—meter—hold the answer to your control prob- 
lem. Write. 





AN-3320-1 D.C. AN-3324-1 D.C. Series 595 D.C. Series 610 A.C.—615 D.C. Series 695 D.C. 
WRITE — WIRE —TELETYPE— PHONE NOW! 


GUARDIAN WELECTRIC 


1627-D WwW. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN (MWDUSTRY 
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Fig. 1—Three-wire system used in’ 
eters reduces temperature errors in 


Baldwin Type K or Type L portable 
SR-4 strain indicator. In this circuit 
the third lead wire c is in the detector 
circuit instead of the battery circuit. 
On rare occasions a still more pre- 


Reversing actuators § main- 
tain zero gear backlash re- 
gardless of direction, tem- 
perature changes, wear, or 
minor manufacturing errors. 


HE problem of minimizing back- 
lash in actuator gear reductions 






resistance thermom- 
connecting tempera- 























cise method utilizing four wires and 
the Kelvin bridge or modifications of 
it may be used. Textbooks on elec- 
trical measurements describe the 
method. This method might be useful, 


Bi-Directional Actuator 
















ture-compensated strain gages. Fig. 2—Circuit connections 
to a Baldwin portable strain indicator. 


for example, when using exceptionally 
long leads of small diameter, under 
wide temperature fluctuation, when 
extreme precision is required, O 0 O 





Fig. 1—Top view of 
unit showing gears 


‘ 




























used for a_ single 
stage of reduction. 








has become more important with each FIG.1 
improvement in control systems. Since 
the advent of proportional electronic Fig. 2—End view of IN 
control, mechanical components have Clutch A | Clutch B a__ single - reduction 
been the limiting factor in smoothness, unit shows zero con- D 
accuracy and response. Poor gearing - trol condition. The 
can cause chatter, minute variations system is in balance LA 
in speed, and time delay when revers- with all gears con- 
ing direction. The latter introduces tacting because of 
shock loads to the system and causes torque produced by 
control inaccuracy. +<< residual current in 

First attempts to correct this situa- FIG.2 the clutches. va 
tion were directed toward reducing hee 
manufacturing tolerances. Initially ig - | of 
perfect gears are expensive to produce | J mae 
and will wear in time. Also, gears and ; 
gear boxes are subject to differential | | IN 
expansion. Recognizing the basic prob- anc 
lems, Duncan & Bayley, Buffalo, N. Y.., - mo 
has designed a gear reduction system Fig. 3—Normal in- res 
that has essentially zero backlash. volute tooth contact ] 
This system is not seriously affected is shown at A, while are 
by wear, temperature variations, or | at. the condition at B 
minor manufacturing errors. a ee represents separation 

These bi-directional actuators have FIG.3 of the gear centers. 
two clutches mounted side by side, 
with one clutch input shaft connected gear mounted between them. The meshing with the differential gear. 
to the driving motor, Fig. 1. There is load is driven by the differential gear The additional inertia is of little con- 
one gear on the input end of each _ shaft. sequence. 
clutch and they mesh to drive the Where more than one stage of re- The two clutches, when operated <j 
clutches in opposite directions. Pin- duction is required, there are separate for minimum backlash always have a 
ions mounted on the output shaft of sets of reduction gears for each clutch, small amount of residual current flow- 
each clutch mesh with a differential with the last pinion in each train’ ing through them, with a resultant ME 
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In this dramatic demonstra- 
tion, an automobile weighing 
3541 pounds was suspended 
from a single plastics insula- 
tor less than 34” in diame- 
ter. This high-strength part, 
specially developed by Rich- 
ardson engineers, took the 
full load (38,000 psi) with- 
out distortion or failure, 





THIS TINY PLASTICS INSULATOR 






54-4," 


WITHSTANDS A & Da 
Y 


MADE FROM A SPECIAL 
INSUROK® MOLDED LAMINATE 
DEVELOPED IN RICHARDSON 


LABORATORIES FOR Kebabhe, 


ELECTRIC COMPANY 


For their “Straightline” powerline splice, Reliable Electric Company, Chicago, 
needed an insulator with incredible strength—the ability to withstand tensile loads 
of 2,000 pounds and more. Many different insulating materials were tried, but 
none stood up to this critical strength requirement. 


CONSULT RICHARDSON 
ON YOUR SPECIAL 
PLASTICS JOBS 


Richardson engineers solved the problem by developing for Reliable a special 


INSUROK molded laminate, and then molding the special shape to close toler- 
ances. This rugged material has more than twice the strength required. Further- 
more, it provides high dielectric strength, low moisture absorption, and good arc 
resistance—other important requirements. 


In hundreds of such applications, Richardson’s “Specialized Plastics Services” 
are solving difficult problems for industry. Write for full information. 


The RICHARDSON COMPANY 


FOUNDED 1858—LOCKLAND, OHIO 


2799 Lake Street, Melrose Park, Illinois (Chicago District) 


MELROSE PARK, ILL. INDIANAPOLIS, IND. NEW BRUNSWICK, N. J. NEWNAN, GA. 





APRIL 1952 


This Reliable Electric Com- 
pany application is typical of 
hundreds in which Richard- 
son engineers have solved 
difficult plastics problems for 
industry. The Richardson 


Company’s unique 4-point 
plastics service — Materials 
Development, Engineering, 
Molding, and Laminating— 
are available for your use. 





TYLER, TEX. OGDEN, UTAH 
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small This is desirable for 
electronic circuitry and improves the 
proportionality of the drive. 

As the two torques are 


torque. 


equal in 
magnitude but opposite in direction, 
they cancel out at the differential 
gear. This places an upward force on 
the gear teeth, see Fig. 2, brings the 
teeth into contact and applies radial 
loads to the bearings. The pinion teeth 
will be in contact on only one side of 
the tooth, regardless of the direction 
of rotation or acceleration. The radial 
loads in the bearings will always be 
in the same direction. 

Accelerating clutch A will increase 
the pressure on teeth of pinion J and 
the teeth on the left side of the dif- 
ferential gear. As clutch B must also 
accelerate, the reaction will increase 
the pressure of the contact already 





EN D § 
























made between the right hand side of 
the differential gear and the pinion 2. 
With the mechanism stopped, revers- 
ing the direction of the differential 
gear shaft is accomplished by accel- 
erating clutch B. All teeth will still 
contact on the same faces as previ- 
ously described, producing a condi- 
tion of zero backlash. 

The design of involute gearing is 
such that the center distance may be 
varied by normal machining toler- 
ances and still have the following 
tooth make contact before the teeth 
in contact separate, Fig. 3. If the 
teeth of a Duncan & Bayley actuator 
are separated, as in Fig. 3B, the train 
still operates without backlash because 
the contacting sides of the teeth do 
not change. The backlash in this sys- 
tem cannot be 


measured | statically 


since the system is only free of back- 
lash when in operation. 

The life of gearing in this type of 
drive is greatly extended due to the 
lack of shock loading. An experimental 
unit of this design has successfully 
completed 20 million reversals from 
1800 rpm in one direction to 1800 
rpm in the opposite direction. ‘ This 
unit has teeth that, by normal stand- 
ards, have only one-third the strength 
required for the dynamic load im- 
posed, 

Minor variations in output will still 
result from deflection and _ variations 
in individual tooth form. These varia- 
tions can be minimized by making the 
units as rigid as required, and obtain- 
ing a satisfactory tooth profile by shav- 
ing or grinding. ae 


Sloppy and Acceptable Machinery Wiring 





ACH of these machine tools is a 

“4 unit-head driller for step drilling 
deep oil holes in automotive crank 
shafts. At left, exposed wiring and 
lack of covers on solenoid valves in- 
vites trouble from mechanical dam- 


age and exposes operator to shock 


from inductive kick. Machine at right 
was designed to meet JIC specifica- 
tions. Note use of oil-tight flexible con- 
duit to limit switches, solenoids and 
motor. Inasmuch as heads are inter- 
changeable, identification tags of limit 
switches and solenoids are placed on 


machine column. For a complete de- 
scription of electrical requirements of 
mass production industries see “JIC 
Electrical Standards Promote Safety 
and Ease of Maintenance,” ELEc- 
TRICAL MANUFACTURING, March 1952, 
p. 80. 


The Fluorescent Mereury-Vapor Lamp 


BASICALLY new light source, 
A the 400-watt J-H1 fluorescent 
mercury-vapor lamp, has_ recently 
been developed by the Bloomfield 
Lamp Div. of Westinghouse Electric 
Corp. Designed to provide a whiter 
light from a mercury-vapor source, 
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the bulb has an inside coat of phos- 
phor that fluoresces red when acti- 
vated by invisible ultraviolet light gen- 
erated by the quartz arc. This bal- 
ances the spectrum emitted and pro- 
vides a light that is white enough for 
most industrial purposes. 


Equipped with a BT-37 bulb, with 
an isothermal shape that provides 
even operating temperature over the 
entire bulb wall, the new lamp will 
burn in any position and can be used 
in existing fixtures for 400-watt mer- 
cury lamps. Lower brightness of the 
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How SPEED NUTS made important weight 
savings attaching plexiglas panels 
in Kaman Helicopter. 


Let the engineers at Kaman Aircraft Corp., Windsor 
Locks, Conn., tell you how Flat-Type SPEED 
NUTS performed for them. ‘“‘We found that light- 
weight SPEED NUTS provide a large bearing sur- 
face which eliminates the need for flat washers under 
nut. They reduce the weight up to .31 pounds per 
hundred when replacing other lock nuts, not including 
savings on weight of washers. 


“Only one part to handle in assembly means faster, 
easier attachments. SPEED NUTS are retained in 


TO SAVE MORE LIVES 


screw-receiving position by finger-tip pressure—no 
wrench needed to pull down NUTS. These advantages 
add up to savings of approximately .15 man-hours per 
hundred fasteners.” 


If you would like to hear similar savings reports 
from your engineers, specify SPEED NUTS. Your 
Tinnerman representative can help you determine 
the right fastener for the job. Call him in soon. And 
write for your copy of ‘Savings Stories’ Vol. II, 
Tinnerman Products, Inc., Dept. 12, Box 6688, 
Cleveland 1, Ohio. In Canada: Dominion Fasteners 
Ltd., Hamilton. Jn Great Britain: Simmonds Aero- 
cessories, Ltd., Treforest, Wales. In France: Aero- 
cessoires Simmonds, S. A.—7 rue Henri Barbusse, 
Levallois (Seine) France. 


Uy ey lta le alert taal tom ce) 
frame in HTK-1 Helicopter by means 
of Flat-Type SPEED NUTS and 
machine screws. Detail of vibration- 


proof assembly is shown below 
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New fluorescent mercury-vapor lamp is 
designed with an_ isothermal 
The glass outer bulb is 454 in. in 
diam and 11% in. long. Inner bulb 
is made of quartz. 


shape. 






Use of grid control of thyra- 


tron permits low detector 


voltages on exposed contacts 


F. D. SNYDER 
Application Engineer 


Westinghouse Electric Corporation 

SIMPLE electronically operated 
A relay is finding wide use in tex- 
tile machinery applications for drop- 
wire control of winders, spoolers, 
looms and other textile machines 
where the delicate force exerted by a 
single thread must initiate action to 
stop the machine. It operates on the 
principle of grid control of the con- 
duction of a thyratron. The magnetic 
relay coil is in the anode circuit and 
is supplied by a universal transformer 
as shown in the elementary wiring 
diagram. Grid bias source is through 
a half-wave selenium rectifier and ca- 
pacitor I-C. 

Several schemes of operation are 
available. Connecting the jumper from 
terminals 3 to 5 keeps the grid nega- 
tive and the tube does not fire until 
the contact device between terminals 
2 and 4 is closed. When that happens 
capacitor 2-C becomes charged so 
that even though the contact device 
is opened, the grid will remain posi- 
tive until the capacitor charge is 
drained through resistor 1-R. The time 
delay thus obtained may be modified 
by varying resistor 1-R or capacitor 
2-C or both, but for purposes usually 
required for textile applications, a 
time of 0.5 sec is sufficient. 

By changing connections as shown 
in the table the relay can be made to 
pick up when the contact device is 
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lamp makes possible lower mounting 
and widens the field of use. Increased 
efficiency has been obtained by re- 
moving the diffusing shield frequently 
used with A-H1 type lamps. 
Electrically similar to the 400-watt 
A-HI1 and E-H1 types, the J-H1 will 
operate from standard H-1 ballasts. 
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5000 


Wavelength in Angstrom units 


open and drop out when it is closed 
with a delay in picking up when the 
contact is opened again. Also, the re- 
lay can be either open or closed when 
the contact device is open and there 
will be no time delay either picking 
up or dropping out. 


The advantages to be gained by 


the electronic relay over the conven- 
tional low-voltage relay operated di- 
rectly by the drop wire are: 


1. The current carried by the con- 
tact-making device is so small 
that the most delicate of drop 
wires will not be burned. 
The voltage is about 10 volts 
d-c and since there is no induc- 
tive kick present, it can never 
be felt by the operator. 
3. Since the tube will fire with 
from 20,000 to 30,000 ohms in 


to 


Operating Condition 


1. Work relay de-energized when detecting 
contact is open; picks up when detecting 
contact closes. % sec. delay in relay 
dropping out when detecting contact 
opens. 


2. Work relay energized when detecting 


contact is open; falls out when detect- 
ing contact closes. % sec. delay in relay 
picking up when detecting contact opens. 


3. Work relay de-energized when detecting 
contact is open; energized when detect- 
ing contact is closed. No time delay in 
either operation. 


4. Work relay energized when detecting 
contact is open; de-energized when 
closed. No time delay in either operation. 








Low-Energy Electronic Relay 





In addition to industrial uses, the new 
lamp has been designed for use in 
flood and street lighting. When used 


outdoors, the fixture is enclosed to 
prevent cracking by driving rain. The 
lamp has a starting time of 4 min and 
a restriking time of 4 min. OO0d 


Spectral distribution 
of of the 
Westinghouse 400 
watt J-HI color-cor- 
rected mercury vapor 


energy 





lamp. 





375 460 230 WS Ly 


Rectifier 


' 7 
.. “co 4 
Contact 
device 


the contact-making device, the 
relay is operative even though 
the contact device is dirty. 

4. The grid of the tube remains 


Connect detect- 


Jumpers ing device To 


5 to 3 and 4 
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Owners of 
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A valuable addition 
to your technical library 


COSTS YOU NOTHING—CAN MEAN 
REAL SAVINGS IN TIME AND MONEY 


You'll find this 20-page compilation of technical data 
and manufacturing criteria a veritable gold-mine of 
hard-to-get electrical insulation information. Com- 
plete in content, it not only encompasses the wide 
range of MYCALEX Insulation in all its various 
grades and characteristics, but includes comparative 
data on other important dielectric materials as well. 
Write today. Your copy will be forwarded promptly. 


FOR QUICK REFERENCE — CONSULT 
THE 1950 IRE YEARBOOK 


For your added convenience the entire MYCALEX 

20-page catalog appeared as a section in the 1950 

IRE Yearbook. It’s the seventh catalog in the special 

manufacturers catalog section at the back of the 
1950 issue. 
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TRADE MARK REGUS PAT OFF 


with special section on 
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MYCALEX CORPORATION OF AMERICA 


Owners of ‘MYCALEX’ Patents and Trade-Marks 
Executive Offices: 30 ROCKEFELLER PLAZA, NEW YORK 20 — Plant & General Offices: CLIFTON, N.J. 


of glass-bonded mica 


ELECTRICAL | 
INSULATION | 


MINIATURE 
LOW-LOSS 
TUBE SOCKETS 


TABLE OF CONTENTS 


THE STORY OF MYCALEX 
Its origin and history 
TYPES OF MYCALEX 
Injection molded-Compression molded ee 
CHARACTERISTICS OF MYCALEX e 
Comparison to other insulators 
PROPERTIES OF DIELECTRICS 
A handy comparative chart for the engineer 
MYCALEX 410: Injection Molded 
Its qualities and engineering specifications 
MYCALEX 410X 
Engineering specifications as compared 
to Mycalex 410 
DESIGN OF MOLDED INSULATORS 


For the engineer 
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MYCALEX 400: Compression Molded 
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positive for approximately half 
a second with a contact dura- 
tion of only a few micro-sec- 
onds. Therefore, positive action 
will be obtained even though 
the drop wire contact bounces. 


5. There is no fire hazard. 

The relay is also used as a liquid 
level indicator or control. A probe is 
placed in the liquid and the grid cur- 
rent flows through the liquid. 

Together with a 


precision limit 


switch, the relay will detect seams 
adding as little as 0.005 in. to fabric 
thickness and traveling as fast 4s 300 
ft per min. A magnetic relay would 
not respond to a signal of such short 
duration. OoOod 


Generator Coils Internally Cooled 


and 
construction is 


Use of hydrogen gas 
hollow - coil 


basis of design 


NEW method for cooling large 
turbine generators by blowing 
hydrogen gas at high velocity through 
specially designed hollow generator 
coils makes it possible to increase 
ratings by 50 per cent. This method, 
developed by Westinghouse Electric 
Corp., brings the hydrogen in direct 
contact with the copper coils. 

Since the method reduces to al- 
most zero the heat flow through the 
coil insulation, the temperature of the 
copper coils is determined by the 





temperature of the hydrogen gas, and 
the heat-transfer coefficient from the 
copper to the hydrogen. For a given 
maximum temperature rise it will 
therefore be possible to pass more cur- 
rent through the coils since the addi- 
tional heat that results can be quickly 
dissipated. 

Internal cooling is particularly ap- 
plicable for ratings of 90,000 kw and 
above. Ratings of 3600-rpm single- 
unit generators of 250,000 to 275,000 
kw now appear possible at power 
factors and _ stability characteristics 
suitable for the large electric utility 
systems. 

Increase in copper losses due to 


~ 
So 
So 


Generator rating, kilowatts x 1000 








100 200 300 400 
Rotor size factor 


higher current densities is more than 
offset by the reduction in bearing 
losses resulting from the smaller bear- 
ings required for the smaller rotors, 
and the reduction in rotor surface 
losses resulting from the appreciable 
increase in the radial length of the 
air gap and the decrease in rotor sur- 
face area. 

Cutaway view of a rotor and rotor 
winding (Fig. 1) shows the path of 
the hydrogen gas flowing through the 
rotor conductors for a particular type 
of construction. Fig. 2 shows what 
can be expected of internally cooled 
rotor windings and both rotor and 
stator windings as compared with 
conventional designs. 

Two generators with internally- 
cooled rotors and rated 175,000 and 
200,000 kw are to be completed in 
1954, and a 90,000-kw 3600-rpm unit 
with both rotor and stator internally 
cooled is now being designed and is 
expected to be available for testing 
late in 1952. Ooad 
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Low-Level Lighting from Electro-Luminescence 


Materials made to luminesce 
by being subjected to alter- 
nating charge 
pacitor plates. 


between ca- 


HAT is apparently a direct 
transformation of electrical en- 
ergy into light is found in the phe- 
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nomenon of — electro-luminescence. 
When certain materials are placed in 
a fluctuating electric field under 
proper conditions, they are excited to 
luminescence and continue to emit 
light as long as the exciting field is 
maintained. No intermediate phenom- 
enon such as a glow or are discharge 
appears to be involved. The materials 


luminesce directly under the influence 
of the electric field which must, how- 
ever, be in the process of changing in 
intensity. 

Electro-luminescence may be pro- 
duced through a device which com- 
prises a film of phosphor dispersed in 
a dielectric and placed between two 

(Continued on page 282) 
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LEADERSHIP cav't stand still 


this time it advances on spectral waves 




































Way back in 1914, before the term “quality control” had been 
invented, The American Brass Company installed in its laboratories 
the first spectrograph used by industry anywhere in the world. 
Today, this Company, first in its 
field, has introduced the 

latest word in rapid analytical 
procedures, the... 


What it does 


In five minutes by spectrochemical 
methods this instrument 
completes an analysis that would 
take several hours by 
spectrographic procedures 

and several days by the traditional 
methods of chemical analysis. 
Now an electric furnace charge of 
molten metal can be analyzed ae 
“Self-electrodes” in the form of pins:% in. 
diameter by 2 in. long, cast froma sample 


of the melt to be analyzed, are accurately 

spaced in the electrode holders of the Baird 

: Associates—DOW Direct Reading Spectrome- 
What it means ter (top illustration). A button is pressed—and 
a 25,000-volt spark bridges the gap, Then... 


before it is poured. 


This continuing leadership in the application of scientific 


developments to production has many practical advantages. For Light from the spark falls on a. grating and 
: ; is reflected, in a separate spectrum line for 
instance: In conserving copper and zinc by making maximum use each element, onto photomultiplier tubes. 
of scrap in such an important alloy as cartridge brass. Seconds later, accurate, direct dial readings 

indicate the amount of alloying elements 
The rapid, complete analysis for metal content and impurities present and the amount of impurities, such 


as iron, nickel, manganese, aluminum, sili- 


permits a high degree of control not otherwise possible. Thus, con, lead, arsenic, phosphorus and antimony. 


through the development of spectrochemical analysis you are 
assured of new high standards of uniformity in Anaconda Metals— 
unsurpassed by any in the industry. The American Brass Company, 
General Offices, Waterbury 20, Connecticut. 5287 


ANACONDA 


sets the pace in quality control of 


COPPER and COPPER ALLOYS 





With the analysis of the melt cis: $e ‘be 
right, a ‘‘go-ahead” is flashed to the ee 
shop and the ati is poured. ae 


For further data on items reviewed here, circle item number on postcard in Reader Inquiry Facility, 
or write direct to the manufacturer mentioning ELECTRICAL MANUFACTURING as your source. 


ee G line of fractional-horsepower 
motors contains many new design fea- 
tures and materials, including new bear- 
ings, lubrication systems, insulation, ven- 
tilation systems, mountings, end shields 
and leads. Conforming fully to NEMA 
specifications, some of the new motors 
weigh up to 51 per cent less per horse- 
power than models they replace and are 
considerably smaller as well. Reduction in 
weight and size has been achieved by a 
balanced electrothermal design plus new 
ventilation systems and the use of alumi- 
num for many parts. In totally enclosed 
fan-cooled motors, the ventilating system 
uses both radiation and convection for 
cooling. Air enters through openings in 
the shaft-end end shield, is forced 
through protected louvres, and is then 
circulated back over the entire body of 
the motor. Consequently, this motor type 
can be built in the same frame diameter 
as equivalent-rated open dripproof mo- 
tors. Open motors contain fans and a 
complete ventilation assembly for each 
end of 4-, 6-, and 8-pole models. 

In the insulation system of the entire 
motor line, nylon is used for wedges and 
in both slot and between-phase insula- 
tion; Formex insulated wire is used in 


160 


the windings. The entire stator assembly 
is treated with Glyptal varnish to im- 
pregnate the windings thoroughly and 
bond the end turns securely. External 
leads are insulated with braidless neo- 
prene that has a UL temperature rating 
of 75 C and withstands fungus attack 
without additional treatment. Motors are 
available with 


sleeve 


either ball bearings or 
bearings. The Form G sleeve- 
bearing motor is said to be the first 
general-purpose type designed for all- 
angle operation. This feature is the re- 
sult of a sleeve and thrust bearing design 
that makes possible complete oil reten- 
tion and re-circulation regardless of the 
position of the bearing or the direction 
of the load. Oil capacity of these new 
bearings is more than 50 per cent greater 
than in former designs. In the ball-bear- 
ing models, the grease can be renewed 
with a grease gun; no disassembly of the 
motor is required. An automatic pressure- 
relief fitting permits regreasing without 
overloading the bearings. 

An additional feature of the line is the 
use of a cradle-type base that permits the 
motor to be rotated within its crade. In 
the resilient-mounted motor, a double- 
bonded resilient ring 1s pressed on each 


vibration and 
secured to the cradle 
by latches. In contrast to usual fractional- 
horsepower motor practice, all electrical 
components of Form G motors are housed 
within the shell. Wire connections are 
made independently of the end_ shield 
and magnetic noise is reduced by means 
of permanently fixed stator punchings and 
a new design of rotor windings. 

The aluminum rotor winding is made 
by a vacuum-pressure casting process, 
which produces a denser winding and 
results in more uniform performance. For 
the stator core, use is made of the welded 
core construction that has proved suc- 
cessful in the refrigeration industry for 
hermetically sealed compressors. 

Included in the line are open drip- 
proof and totally enclosed fan-cooled 
models in the following types: K (poly- 
phase), KC (capacitor-start), KH (split- 
phase), and KCP (permanent-split-capac- 
itor). Eventually Form G motors will be 
available in ratings of 159 to 1 hp. They 
can be used with pumps, compressors, 
commercial refrigeration units, office ap- 
pliances and other applications. General 
Electric Co., Schenectady 5, N. Y. 
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When is a substitute not a substitute? 


cm 
When it's BETTER than the original 











Take molded plastics, for instance. For years, they have been used to replace other established 
materials. And, when soundly engineered, the replacement . . . molded plastics . . . proved so much 
better than the original material that it has been used ever since. 


Naturally, plastics do not provide the answer to every materials problem. Far from it. 
Plastics have their limitations as well as their advantages. But new materials, and improvements 
on old ones . . . plus steady advancement in molding techniques . . . are constantly broadening the 
field in which plastics can do a better job. 
As a result, Chicago Molded plastics are now replacing aluminum, brass, copper, etc., at a 
higher rate than ever before . . . over a million pounds a month! 


Maybe there’s an idea here for you 


Maybe some of the component parts of your product can be made as well or better of molded 
plastics. Maybe you can, at the same time, save sufficient metal on one 
or two parts to greatly improve your material position. 
At least, it’s worth looking into. 

So... why not talk it over with an experienced 
plastics molder . . . someone like Chicago 
Molded, for instance. We’ve been in the 
business for over 32 years. During that 
time we’ve handled practically every type of 
plastics application and molded all of the 
various materials. Naturally, we’ve 
learned a lot. We can tell you quickly 
whether yours is a practical plastics 
application. We can help you develop 
it or tell you when to forget it. We have the 
know-how and the facilities to get into 
production without delay and to meet promptly 

your largest quantity requirements. 


Let’s talk it over 


Let’s find out, first, whether you should use plastics and then 
go on from there. A Chicago Molded engineer will be 
glad to meet with you at any time .. . without any 

obligation on your part. Just write or phone. 


PRODUCTS CORPORATION 


CUSTOM MOLDERS 
OF ALL 


1024 NORTH KOLMAR AVENUE e CHICAGO 51, ILLINOIS 
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Seeetn film for electrical insulating 
applications involving high tempera- 
tures, high frequencies and high voltages 
is now available. “Scotch” brand PTF 
film is made from Teflon (tetrafluoro- 
ethylene resin). As a result of a special 
process, the film is said to contain fewer 
air entrapments than films made by proc- 


esses previously used. Two layers of 


3-mil 
film, for example, form a continuous sur- 
face, insuring dielectric protection at the 
5000-volt level. The translucent film 
withstands temperatures from 100 to 
500 F. It meets both Class B and Class H 
permitting its use in the 
Film 
has the following features: it is nonflam 
mable; will not track; resists all solvents 
with the 
chlorinated solutions 


requirements, 
construction of Class H capacitors. 


exception of certain boiling 


is unaffected by all 


} 


types of impregnating varnishes; and 


does not absorb moisture. It also resists 


PUSHBUTTON TIMER FOR ADJUSTABLE 


HIGH-TEMPERATURE PLASTIC INSULATING FILM 


cold flow under pressure, has a_ tensile 
strength of 7800 psi and is adaptable for 
handling by automatic wrapping machin- 
ery. It can be used as insulation in elec- 
tric motors, generators and transformers, 
as well as for insulating high-voltage con- 
ductors and cables, such as hook-up wires 


AUTOMATIC OPERATION 


\ ODEL 125. timed-operations pre- 
4 selector contains a pushbutton sys- 
tem for preselecting the timing of each 
cycle of a series of operations. Preselector 
moto1 


consists of a single synchronous 


timer which delivers a repetitious fixed 
time impulse. Any number of multiples of 
this impulse can be preselected by means 
of the pushbuttons for the desired time 
interval of each cycle. Since each row 
of pushbuttons different 


cycle, the time sequence of any one cycl 


represents a 


can be changed without causing changes 
in the sequence of other operations. Pilot 
lights indicate cycle progress. When used 


on laundry machines, timer selects the 


level tor 


each of eleven wash cycles. It also starts 


time, temperature, and water 


EW line of Super Cushion air cylin- 
4 ders features flexible cushion seal- 
ing. The new 
positive cushion action with 
automatic valve action for fast return 
stroke. Use of a flexible seal eliminates 
the binding and sticking encountered in 
methods where close metal fits are re- 
quired to effect a seal. Although wear on 
the sealing element is practically non- 


sealing element insures 


combined 


existent, seal automatically compensates 
for wear by its “sealing-with-pressure” 
characteristics. One result of new cushion 
design is a reduction in friction. Cylinder 
also contains a new packing nut incor- 
porating a piloted diameter, which as- 
sures more accurate alignment. Addition- 


and stops washer motor. Timer can also 
be used on machine tool and other in- 
dustrial equipment where adjustable auto- 
matic operation is desired. It contains no 
cams, clutches or other mechanical parts 
subject to wear. Timer is 22 in. high, 18 
in. wide, and 8 in. deep. It can operate 
from either an a-c or d-c supply and is 
available in dustproof and steam-tight 
housings. Custom-built units are avail- 
able on order. There is no limit to the 
number of cycles, the duration of the 
time sequence, or to the number of cir- 
cuits these units can be designed to han- 
dle. Henry G. Dietz Co., 12-16 Astoria 
Blvd., Long Island City 2, N. Y. 
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AIR CYLINDER HAS FLEXIBLE CUSHION SEAL 


! a metallic male 


adaptor ring in piston rod stuffing box to 


a! features are: use of 
give added support to the chevron-type 
packing: a metallic rod wiper ring that 
provides protection against dirt and grit; 
and two flexible bronze rings, mounted in 
synthetic rubber, that wipe off harmful 
substances by means of their knife-edged 
conical surfaces. In addition, high-tensile 
tie-rod construction provides maximum 
rigidity, durability, and_ resilience to 
withstand shock loading. Also, piston rod 
and internal cylinder tube surfaces are 
hard chrome plated. Design is safe for 
air-line pressures up to 100 psi. Cylinder 
is available in seven standard styles, with 
capacities of from 100 to 12.000 Ib for 






STABLE BORON-CARBON RESISTORS 





for electronic appliances and transformer 
lead wires. It is available in 36-yd_ rolls 
in widths from % to 6 in., and in thick- 
nesses of 3,5, 10, and 15 mils. Minnesota 
Mining and Mfg. Co., 900 Fauquier St., 
St. Paul 6. Minn 
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power movement in any direction. Tom- 
kins-Johnson Co., 614 N. Mechanic St., 
Jackson, Michigan. 
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ESISTIVE element of 1%2-watt, type 
BOC resistors consists of an alloy of 
boron and carbon deposited in film form 





on a ceramic body. Multiple layers of 
moisture-resisting insulating coating are 
applied to the element and baked to pro- 


vide mechanical protection. Maker claims 
its stability under varying temperatures 
sets it apart from standard deposited- 
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EK over 70 years extra strength and stamina have been 
bred into Electro Dynamic motors to fulfill the most 
exacting demands of industry. 


To give added years of dependable, low-cost operation, 
special skills and superior insulating materials are used 
to toughen the WINDINGS...“the heart of the motor.” 
The frames and housings are of rugged cast construction 
for rigidity and resistance to corrosion. 


You'll find an E. D. motor for every requirement. All 
standard enclosures... 1 to 250 h.p. Write today for 
illustrated literature. 


E. D. also makes a complete line of Direct Current 
Motors and Generators. Literature on request. 


ELECTRO DYNAMIC © Division of Electric Boat Company « Bayonne, New Jersey 


































































































































































































carbon resistors. Designed to meet re- 
quirements of MIL-R-10509, _ resistor 
coating provides adequate insulation be- 
tween caps and ground at 500 volts. For 
high voltage requirements an insulating 
sleeve is provided over the body and 
terminal caps. This sleeve, which does 
not increase the maximum diameter by 
more than 5% in., can be supplied in 
vinyl or Kel F. Resistor terminals consist 
of silver-plated brass caps, expansion- 
fitted over silver bands, to provide a low 
noise, silver-to-silver contact. Tinned cop- 
per axial leads are anchored to the caps. 
Type BOC has a maximum continuous 
working voltage rating of 350 volts d-c: 
it can withstand a momentary peak of 
2500 volts without breakdown. Wattage 
rating in an ambient temperature of 
—40 C is % watt, derated to 0 at 120 C. 
Maximum hot-spot temperature is 150 C. 
Shunt capacitance is less than 0.15 mmf. 
Dimensions are: body length, %g_ in., 
diameter of outside caps, 542 in. Available 
in values from 10 ohms to % megohm. 


International Resistance Co., 401 N. 
Broad St., Philadelphia 8. 
Circle No. 5, Reader Inquiry Facility, page 231 


ELECTRO-OILING SYSTEM 


Model DEI is a single-line gravity feed 
system entirely automatic in operation. 
It consists of a central reservoir with a 
solenoid-operated shut-off valve and a 
number of valves screwed directly into 
the bearing housing. Copper tubing runs 
from the reservoir to the valves, which 
are connected in series. System is useful 
on applications where lubricating points 
are far apart. Since only a comparatively 
small amount of tubing is necessary, it 
can be used where space limitation is a 
problem. The oil, which is released from 
the reservoir by a _ solenoid-operated 
valve, flows through tubing to an angle 
sight feed valve. An opening in the valve 
enables the oil to flow through the ad- 
jacent valve to the other valves. Each 
valve can be mounted at any height as 
long as the reservoir is mounted higher 
than the highest valve. Valves can be 
individually regulated and adjusted for 
proper drop feeding. They can be gang- 
mounted or used singly. The solenoid 
valve opens the oil supply line only when 
energized, and it is usually connected 
across the line of the driving motor. The 
system, therefore, oils the bearings only 
when the bearings revolve. A single reser- 
voir will feed up to 24 bearings. Reser- 
voirs can be supplied in six sizes, ranging 
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from 9 oz to | gal, in unbreakable lucite 
or glass for temperatures above 160 F. 
Aluminum alloy bodies make the oilers 
light in weight. The solenoid valve is 
UL-approved. A mounting shank is pro- 
vided for ease of installation. The sys- 
tem can be installed on machine tools, 
laundry machines, textile machines, con- 


veyors, and other equipment. Oil-Rite 
Corp., 2392 Waldo Blvd., Manitowoc, 
Wis. 

> No. 6, Reader Inquiry Facility, page 231 


VARIABLE TRANSFORMER 


Powerstat Type 10 transformer is a 
variable a-c voltage control for equip- 
ment with the relatively low wattage re- 


quirements of 50, 100 and 150 watts. 





10 requires a single-phase input 


Type 
of 120 volts, 60 cycles, and has an out- 
put of from 0 to 120 or 132 volts, 1.25 
amp, 150 or 165 va. It is claimed to be 
the smallest variable transformer manu- 
factured. In contrast to resistance types 
of controls, Type 10 does not dissipate 


power in the form of heat. Like all 
Powerstats, this model is an autotrans- 
former with a movable brush-tap. By 
rotating the brush, an output voltage can 
be produced from zero to line voltage, 
or to 10 per cent above the line voltage. 
By means of this tapping arangement, 
compensation can be made for a 10 per 
cent drop in line voltage. Transformer 
has a 2-in. dial graduated from 0 to 100. 
It can be used in plastic molding equip- 
ment, heaters, rectifiers, low wattage 
power supplies, and other equipment. It 
is designed for single-hole mounting. 
Depth of transformer is 2144 in. and 
height is 3 in. It can be mounted under 
a 3-in. chassis. The Superior Electric Co., 
1303 Thure Ave., Bristol, Conn. 

ircle No. 7, Reader t 


CONTROL STATION 


Newly designed oil-tight control sta- 
tions are available for six, nine, twelve 
and sixteen units. Featured is a hinged 
cover to facilitate the wiring and main- 
tenance of the individual oil-tight control 
units. The new line supplements the one-, 
two-, three- and four-unit enclosures al- 
ready available. Designed specifically for 
machine tool service, the enclosure is 
provided with a composition gasket be- 
tween the box and cover to insure an 
vil-tight seal. Both the box and the in- 









dividual units mounted within are con- 
structed so that cutting oils, coolants, 
moisture and dust cannot enter from the 
front of the enclosure, or through the 
control units and the enclosure mounting 
holes. Sliding internal hinge arrangement 











makes possible the advantages of hinged- 
cover construction without sacrificing the 
effectiveness of the oil-tight seal between 
the box, gasket, and cover. Boxes are pro- 
vided with bosses for conduit entry at 
convenient locations. A complete line of 
individual oil-tight control units, includ- 
ing pushbuttons, selector switches, se- 
lector pushbuttons, pilot lights, attach- 
ments and accessories is available for 
mounting in these enclosures. Individual 
units and enclosures are available sepa- 
rately or completely assembled accord- 
ing to the customer's specifications. 
Square D Co., 4041 N. Richards St., 
Milwaukee 12, Wis. 


Circle No. 8, Reader Inquiry Facility, page 23) 


AIR-COOLED TUBE 


The first air-cooled transmitting tube, 
GL-6138, developed for use in ultra-high- 
frequency television is now available. 
Tube can also be used in r-f dielectric 
heating equipment. It is designed to 
operate up to 900 mc with a peak out- 
put of 1 kw. Feature of the new tube is 
its ceramic-and-metal envelope. Use of 
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Whooosshh! Jet engines generate a 
powerful amount of heat . . . heat which, 
uncontrolled in flight, would cause disastrous 
metallurgical distortions within the delicately 
balanced engine. So the problem is... or 
rather was .. . how to provide a dependably 
accurate means of measuring exhaust tem- 
peratures so that the pilot might have control 
over how hot his jets get. 


And the answer? Special wiring harnesses 
running from engine to instrument panel... 
harnesses now made exclusively with Hoskins 
Chromel-Alumel thermocouple alloys. 


Yes, wherever durability and accuracy are 
required in a thermocouple . . . whether for 
jet engines or industrial furnaces . . . you'll 


MANUFACTURING COMPANY 





WCKEL CHROMIUM 









find Chromel-Alumel right for the job. Ex- 
tremely durable . . . highly resistant to heat, 
corrosion, oxidation . . . guaranteed to register 
true temperature-E.M.F. values within speci- 
fied close limits. 

That’s only part of Hoskins’ product picture, 
though. Other specialized quality-controlled 
alloys developed and produced by Hoskins 
include: Alloy 785 for brazing belts; Alloy 717 
for facing engine valves; special alloys for 
spark plug electrodes; Alloy 502 for heat 
resistant mechanical applications. And, of 
course, there’s Hoskins CHROMEL .. . the 
original nickel-chromium resistance alloy used 
as heating elements and cold resistors in 
countless different products. 


WIRE 4445 LAWTON AVENUE, DETROIT 2, MICHIGAN 








Heating elements made of 
Hoskins Chrome! deliver full- 
rated power throughout their 
long and useful life. 


Sparks fly better, last 
longer in today’s spark plugs 
... thanks to Hoskins’ spark 
plug electrode alloys. 


Hoskins Alloy 502 Is ideally 
suited to many mechanical- 
structural applications. 


expanded engineering facilities 
are geared to give you unusually fast, efficient 


service on any relay problem 


SAMPLES 


Complete, fully 
equipped model shop 
to build specification 
samples and run all 


TESTING 


All necessary labora- 
tory equipment for de- 
sign and type-testing 
of any industrial or 
military relay. 


preliminary tests. 


S pi fication 


Complete file of all cur- 
rent government specifi- 
cations. Certified test TOOLING 


PaaS Oe REE. Thousands of stock 


parts to select from. 
Fast tooling avail- 
able on new parts. 


Can you use Potter & Brumfield’s unusual 
engineering service plus the finest production 
facilities (capacity 10,000 relays per day) in 
the relay industry? 

Recommendations, samples and quotations will 
be promptly made on receipt of your specifications. 


PRINCETON, INDIANA Export: 13 E. 40th St., N. Y., N. Y. 


Sales Offices in Principal Cities + In Canada: 2273 Danforth Ave., Toronto 
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ceramic in the envelope increases the 
tube resistance to high temperatures and 
shock and also minimizes the problem of 
high-frequency losses. Losses are also 
reduced through use of gold-over-silver 
plating on all external metal parts. Tube 
can be used in television in Class B serv- 
ice as a grounded-grid broad-band am- 
plifier, where it has a power gain factor 
of 10, or in narrow-band Class C service 
as an amplifier or oscillator. Other fea- 
tures of the GL-6183 are: concentric 
ring-seal construction which permits the 
tube to be easily inserted into, or re- 
moved from, its cavity; use of grid wires 
made of platinum-clad molybdenum, per- 
mitting high-temperature grid operation 
with low grid emission; and a cathode 
design which reduces conduction heat 
loss. Maximum ratings for the GL-6183 
at sync level for Class B television service 
include: d-c plate voltage, 4000 volts; 
d-c screen voltage, 600 volts; d-c plate 
current, 0.7 amp; plate input, 2.5 kw; 
plate dissipation, 1.5 kw. General Elec- 
tric Co., Schenectady 5, N. Y. 

ircle No. 9, Reader Inquiry Facility 


TEFLON TUBING 


Development work on Teflon-impreg- 
nated fibrous glass tubing has just been 
completed. According to the maker, this 
construction makes the properties of 
Teflon (tetrafluoroethylene) available for 
the first time in thin wall tubing. Use of 
Teflon makes the tubing suitable for use 
with virtually every known chemical, and 


the fibrous glass reinforces the plastic 
structure to provide rigidity and strength, 
even in tubing with a wall section of 
only 0.030 in. Limited quantities of the 
tubing can now be “produced, on order, 
in various diameters and with thin to 
thick walls. The chemical, thermal and 
electrical properties of the tubing make it 
useful in corrosion-proof conduits, elec- 
trical coil forms, and in other electrical 
and electronic applications. Resistoflex 
Corp., Belleville, N. J. 

Circle No. 10, Reader Inquiry Facility 


MAGNETIC BRAKES 


Available in either a-c or d-c models, 
magnetic brakes are spring-engaged and 
magnetically released. They are designed 
for mounting on NEMA Type C motor 
flanges. A friction disk, pressure plate, 
springs, and magnet constitute the heart 
of the unit; no solenoids or mechanical 
linkages are used. The rotating friction 
disks are made of molded asbestos and 
the design spreads the braking torque 
over a large disk area. Depending on the 
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f Excellence tn Electronics 
: Choose control knobs for your finest electrical knobs available with high gloss “mirror” 
: or electronic equipment from this complete finish for commercial applications or non- 
d family of sizes and functional types. You get reflecting ‘“‘matte”’ finish for government equip- 
integrated design and distinctive styling... ments. Manufacturers interested in colored 
without the high cost of custom tooling. Made knobs are invited to submit their requirements 
of tough, durable ‘*Tenite II’’ (cellulose ace- for quotation. 
tate butyrate), injection molded with anodized Write For Complete Information 
aluminum inserts and dual setscrews. Black Address Dept. 6470 KEM 
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Equipment Sales Division + Waltham 54, Mass. 
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District Off'ces: Boston, New York, Cleveland, Chicago, New Orleans, Los Angeles (Wilmington), San Francisco, Seattle; International Division: 19 Rector Street, N. Y. C. 
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PACKAGED, . ttional Electronics 
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Servomechanisms, Inc., 
eee Li aaa eee li 
control systems. 


Packaged, Functional 
Electronic Controls for 
Defense and Industry 


Servomechanisms, Inc.,...pioneers in the 
design and production of packaged 
function ‘building blocks” for electronic 
and electro-mechanical control systems. 
Each block in the system is an individu- 
ally packaged function easily plugged- 
in or out of pre-wired chassis. This 
technique simplifies maintenance and 
reduces the “‘down-time”’ problem to 
minutes. Both 60 and 400 cycle blocks 

are available for system synthesis. 
Servomechanisms’ packaging tech- 
nique provides the military and in- . POWER SUPPLIES 


dustrial designer with: 
Spatial Adaptability — 
Interchangeability 
Training Simplicity 4 
Ease of Assembly 


MODULATORS 


MECHANISMS — COMPUTERS 


AMPLIFIERS —ADAPTERS 


Fort Lauderdale, Fla. El Segundo, Cal. 
POST AND STEWART AVES., WESTBURY, N. Y. 


load, as many disks are used as are nec- 
essary to keep pressures to a minimum. 
Feature of the unit is a manual release 
lever that enables the operator to dis- 
engage the brake, thus allowing free rota- 
tion when desired. This mechanism auto- 
matically resets itself and thus restores 
the unit to its operating condition when 
power is again applied. As a_ safety 
measure, the operator cannot increase the 


torque beyond the ability of the magnet 
to release the brake. In addition, the shell 
of the housing shrouds the rotating disks, 
enabling the operator to make _ inspec- 
tions and adjustments safely while the 
unit is in operation. Terminal leads on 
standard brakes can be connected to the 
line leads of either 220- or 440-volt mo- 
tors. Motor and brake are connected in 
parallel. Starting the motor simultaneous- 
ly energizes the magnet coils. The mag- 
net attracts the magnet armatures which 
are attached to the pressure plate, com- 
pressing the springs and releasing the 
pressure on the disks. Stopping the motor 
de-energizes the coils. Spring tension 
then forces the pressure plate back, ap- 
plying steady pressure to the disk and 
quickly stopping and holding the load. 
Standard brakes are fully enclosed and 
are dripproof and weatherproof. Special 
enclosures are also available. While the 
brake is designed for horizontal mount- 
ing, it can be adapted for vertical mount- 
ing if desired. Dings Brakes, Inc., 4740 
W. Electric Ave., Milwaukee 46, Wis. 
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MAGNET WIRE 


Insulation of Ceroc ST magnet wire 
combines an inorganic ceramic coating 
with an overlay of Teflon. Wire is capa- 
ble of operating continuously at temper- 
atures up to 250 C. ST magnet wire 
permits a substantial decrease in wire 
size and weight for a given volt-ampere 
rating for transformers, reactors, motors, 
and other electrical equipment. Its dielec- 
tric strength at 25 C is 900 volts per mil 
of insulation at 60 cycles a-c. Solvent- 
resistant, the wire can be boiled in a 
mixture of 70 per cent methyl alcohol 
plus 30 per cent goluene for 10 min 
without producing any change in the 
insulation. The thermal conductivity of 
the insulation is high enough to prevent 
undue temperature gradients in the wind- 
ings of a coil. Wire is medium grey iD 
color and is free from such imperfections 
as spots, bubbles and blisters. Down to 
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Here’s a new thin Class **H°’ insulation ...e 


IRVINGTON Silicone-Coated Novabestos 


Only .0025” to .003” thick—suitable for continuous operation at 180° u 

—offering excellent electrical and good physical properties—Irvington 
Silicone-Coated Novabestos is ideally suited for any application re- 
quiring a thin high-temperature insulation. 


Irvington Silicone-Coated Novabestos consists of a special grade of 
very thin, very pure long-fiber asbestos formed into continuous-length 
rolls, and completely saturated and coated with silicone resin. 


Silicone-Coated Novabestos is a two-way space-saver in the design of 
electrical and electronic equipment. Since it meets all Class “H” re- 
quirements, it allows windings to run at higher temperatures, and thus 

permits more compact construction. Its exceptional thinness cuts down 


the space needed for insulation—effecting savings in weight as well as 
in size. 


If you’ve been looking for a thin Class “H” insulation, you'll certainly 
want to know about this new product of Irvington insulation leader- 
ship. Just send the coupon for technical data sheet. 


9880080008800 OOOSHOH2 OSHS SCCCCECO 


ying arnis sul 10. eM-4/52 
Send this convenient coupon now Irvington Varnish & Insulator Co EM-4/5 


9 Argyle Terrace, Irvington 11, N. J. 
Gentlemen: 


Please send me technical data sheet on Irvington 
Silicone-Coated Novabestos. 


Irvington 


VARNISH & INSULATOR COMPANY 
Irvington 11, New Jersey 


Plants: Irvington N. J.; El Monte, Calif.; Hamilton, Ontario, Canada 
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Get the Newest Service 


Up-to-tho- Minute 
STOCK LIST 


Continuous 
Inventory of 


Camear 


AN NAS CT 
SCREWS 

PHILLIPS HEAD SCREWS 

INDENTED HEX HEAD 
SCREWS 

SHEET METAL SCREWS 

SEMS 

STANDARD — SPECIAL 


Steel, Brass, Stainless, 
Aluminum 





FOR PROMPT SHIPMENT 


Daily production of millions of units means that our stocks are con- 
tinuously being replaced and expanded. If your urgent needs are 
not listed in this stock list, it may be that they are in process of 
manufacture. If not, they can be promptly manufactured for you 


to your specifications. 


Write For Your Copy of This New Stock List 
Request On Your Letterhead Will Bring Regular Mailing 


Telephone 5-9451 or Teletype RK-8653 


Camcar 





SCREW & MFG. CORP. 
602 EIGHTEENTH AVE., ROCKFORD, ILL. 











AWG No. 28, diameter is no greater 
than the diameter of single synthetic 
enamel wire of the same wire size. Under 
a microscope, ST wire appears to con- 
sist of a concentration of ceramic near 
the copper with a film of Teflon covering 
and penetrating the ceramic. Wire is 
available in AWG sizes 16 to 44. Sprague 
Electric Co., North Adams, Mass. 
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CONTINUOUS “V” PACKING 


Continuous chevron-type packing is 
designed for pressures from 500-6000 psi. 
Available in styles for either high or 
low temperatures, packing is available in 
25-ft rolls in sizes from % to 1 in., in 
\g-in. increments. “Continuous-Vee” 
packing is offered in two styles: The first 





is No. 2005, which is constructed of 
asbestos cloth and neoprene. It is rec- 
ommended for high-temperature service 
on reciprocating steam or air rods, hot 
oil pumps, etc. The second, No. 2008, is 
designed for lower temperatures. Made of 
cotton duck and neoprene, this type is 
recommended for hydraulic rams, outside 
packed plunger pumps, etc., handling 
oil or water. Top and bottom adaptors 
in continuous form are available for both 
styles. Flexrock Co., Mechanical Pack- 
ing Div., 3670-B Cuthbert St., Philadel- 
phia 4. 
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MOTOR LINE 


New series of totally enclosed, and to- 
tally enclosed fan-cooled motors have 
ratings ranging from % through 3 hp. 
Compact design has been stressed on all 
models in this new line, resulting in more 
horsepower per pound of motor. Smaller 
ratings are totally enclosed and_fan- 
cooled. Intermediate ratings, built in 
field-ring construction, are totally en- 
closed, fan-cooled types. Larger ratings 
are also totally enclosed and fan-cooled. 
In addition, they are provided with ex- 
ternal fins for even greater heat dis- 
sipation. Motors are easy to clean and 
keep clean. All blind passages that might 
possibly accumulate dirt have been elimi- 
nated on both fan-cooled models. If nec- 
essary, the fan shroud can readily be 
removed, exposing the entire cooling 
system without requiring the disassembly 
of the motor. Motors are intended for 
heavy-duty use on any general-purpose 
application where dust, dirt, wood chips, 
metal shavings and the like are frequent- 
ly encountered. Windings are insulated 


with heavy formvar and solidly braced 
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Continuously Wider Benefits! 


to- 


; An important part of Moraine’s operations is a 
ie "a continuous program of engineering research 


all and production improvements. 

yre . 

ler This program, supported by Moraine’s expe- 

an- rience and knowledge, each year broadens the 
= range of application of Moraine metal powder 
pa 

ngs parts by making it practical to work to closer 


led. tolerances and to produce more complicated 
- designs. 

dis- 

and 


a Moraine has demonstrated to many industries 
1g . e4e: 
ao its ability to produce metal powder parts for 


nec- them ... faster and at lowered costs. 
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AC CURRENT 
ANYWHERE 






















STANDARD 
AND HEAVY DUTY 























For Inverting D.C. to A. C. ; 
Specially Designed for operating A. C. 
Radios, Television Sets, Amplifiers, Ad- 
dress Systems, and Radio Test Equip- 
ment from D.C. Voltages in Vehicles, 
Ships, Trains, Planes and 
in D.C. Districts. 






we NEW MODELS 
Vi NEW DESIGNS 


U NEW LITERATURE 











“A” Battery Eliminators, DC-AC Inverters 
Auto Radle Vibrators 


Fe eee eee 


American Tetevision « Ravio Co. 
Quality Products Since 1931 
SAINT PAUL 1. MINNESOTA-U.S.A 


with baked varnish. Stator slots are lined 
with a cellulose acetate paper that re- 
sists high-voltage break-down and main- 
tains its insulating properties regardless 
of humidity conditions. Single-phase units 
are equipped with a reliable starting 
switch. In addition, the precision speed 
setting of this switch allows the motor to 
bring its heaviest possible load up to 
rated speed. Rotor assemblies are pre- 
cision-balanced to insure vibrationless 
operation. Close machining tolerances 
and accurate skewing of the rotor con- 
ductors cause motor to run quietly and 
with uniform torque. Ball bearings are 
protected by labyrinth shielding, but may 
be relubricated periodically through ex- 
ternal lubrication ports. The Hoover Co., 
Kingston-Conley Div., 68 Brook Ave.. 
North Plainfield, N. J. 
No. 14, Reader Ir 


EXPLOSION-PROOF AIR VALVE 
Electroaire valve, Model EXV, is a 


low-voltage air-powered air valve. Built 
into one integral unit is a four-way di- 
slide valve, solenoid 


rectional control 


hot bya 


Damsite / 
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units, and piston rod speed regulators. 
The valve fully meets Group D, Class 1 
standard for wiring in hazardous loca- 
tions established by the National Electric 
Code of the National Board of Fire Un- 
derwriters. It may be used safely in at- 
mospheres containing gasoline, petrole- 
um, naphtha, alcohols, acetone, lacquer 
solvent vapors, natural gas, or other vola- 
tile gases, as well as in hazardous dust 
locations. Electrically-controlled, but air- 
powered, the valve differs from conven- 
tional solenoid-operated air valves in the 
following manner: instead of using pow- 
er solenoids to shift the valve, this model 
uses the air it directs to shift the slide 
valve. Tiny, sealed, 8-volt solenoids serve 
as triggers to release the pressure of the 
incoming high-pressure air against either 


not actuate Hoover Dam. It wasn’t 
designed for that purpose. It will, 
however, ensure the long, depend- 
able operation of such appliances 
as fans, hair dryers, mixers, saws, 
drills, vacuum cleaners, test equip- 
ment and similar appliances for 
which it is designed. 


Custom-engineered, yet mass 
produced for reasonable price, this 
compact switch will make yours a 
better appliance. Specify Slater... 
for satisfaction. 


Standard Rating: 6 amps, 125 V.; 3 amps, 
250 V. 

Functional Variations: Single-pole, single- 
throw toggle switch. Single-pole, 
single-throw momentary switch. 

Terminal Connections: Wire Leads (170- 
WL). Solder Lugs (170-SL). Screw 
Terminals (170-ST). 

Overall Size: 1144” x IW" x WY". 

Mounting Sleeves: 14” (Special lengths 
available). 

Handle: Ball or Bat Type in variety of 
lengths. 


Use Reader Reply Card or Write for Catalog 





ELECTRIC & MFG. CO., INC. 


56th Street and 37th Avenue 
Woodside, New York 
One of the most progressive manufacturers 


of top-quality switches, receptacles, and 
other wiring devices. 


ELECTRICAL MANUFACTURING 












i 


IPs, 


zle- 
ole, 


is 
70- 


ths 
. of 


ilog 


NC. 


ers 
d 


JRING 





ELLER LT OI Te FE ee EN ee RE 


ERIS LTE IIL 5 - 


APRIL 1952 


@ Plastics and plastic-metal 
combinations are opening 
new fields in design as 
illustrated by these few of 
many assemblies made by 
Auto-Lite. Here under one 
roof at Auto-Lite’s great Bay Manu- 
facturing Division in Bay City are 
the technical skills and production 
capacity for a new art rendered 
in plastics. The artistic skill of 
Auto-Lite’s Art and Style Division is 
available on matters of design and 
development. Address inquiries to: 
THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
723 New Center Rida.. Detroit 2, Mich. ¢ Bay City, Mich. 
Tune in ‘‘Suspense!’’...CBS Radio Mons....CBS Television Tues. 


with AUTO-LITE. 


Plastics 
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PLASTICS « WIRE & CABLE » DIE CASTINGS « INDUSTRIAL THERMOMETER: a 
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side of a floating piston which operates 
the slide valve. The plungers of these 
tiny solenoid control units move only 
1/32 in. The solenoids will operate con- 
tinuously at speeds up to as high as 2200 
movements a minute without hum, 


pounding, or overheating. The Bellows 
Co., 222 West Market St., Akron 9, Ohio. 
Put dependable ed 


KEY-OPERATED PUSHBUTTONS 





- Re New key-operated cylinder-locks for 

Forest Fibres to work for ou! oil-tight pushbuttons come in twe basic 
y ® ( types: the selector switch, which has 

either 2 or 3 rotary positions; or the push- 
button type, which can be depressed in 
either full or intermediate position. Mod- 
els cover virtually all possible require- 


Rin He SSR 





Remember . . . MOSINEE means more than 


“paper” in the field of electronics and electrical 
products. MOSINEE stands for FIBRES that have scientif- 


ically controlled electrical, chemical and physical properties, 





to perform specific functions . . . fibres of dependable 





technical uniformity vital to your quality standards and = 


production requirements. ments. For example, the pushbutton type 


allows the key to be removed in the de- 





MOSINEE fibres can be made to your specifications, with pressed position, in the undepressed posi- 
tion, or in both; the selector-switch type 

® good dielectric strength, high tensile or tear strength... also allows the key to be removed in any 
one or all of the various positions. Cylin- 

@ specified pH for maximum-minimum acidity or alkalinity... der locks are mounted in place of the 

P P Y Y standard operator on Class 15-022 Oil- 

@ accurate caliper or density Tite pushbuttons for panel mounting, or 

ie in surface- or flush-mounting stations. All 

@ proper impregnation characteristics for resin, wax or other operators of the complete Oil-Tite line 


are mounted in identical round holes in 
panels varying in thicknesses from %4¢ to 
% in. without requiring an extra gasket. 
The single- or double-pole contact blocks 
can be mounted either in the bottom of 
the box or on the operator. Westinghouse 


substances... 
@ proper characteristics for plastics operations and parts... 


@ uniform softness, stiffness, flexibility, toughness... or other 


vital technical characteristics. Electric Corp., P.O. Box 2099, Pitts- 
burgh 30. 
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MOSINEE has its sources of quality forest fibres, practical 
HERMETICALLY SEALED ENCLOSURES 


experience, laboratory facilities, and scientific production con- TERRIER IES 


trols to create and produce the type of fibres your operations metically sealed enclosures containing a 
; group of relays or a stepping switch. The 
require. Contact MOSINEE. enclosures provide an atmosphere of dry. 


inert gas which completely protects the 
components from the harmful effects of 
tampering, high altitude, moisture, ice, 
dust, fungi, corrosion, and salt spray. 
Entire relay circuits with up to six relays 
MOSINEE PAPER MILLS COMPANY 
MOSINEE, WISCONSIN 


é, 


y 


. fi 3 


makes fibres work for industry 
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VARTEX 


She LALLY Name a 
VARNISHED FIBERGLAS 
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= VARTEX FIBERGLAS Insulation 
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sket. 
ocks electrical properties on bus bars 
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has proven its excellent physical and 


and in motor slots operating at’ high 
temperature. Vartex insulation has high 

23) f dielectric strength, is not affected by acids, 
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coils and generators. 
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NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth C Silicone Varnished Fiberglas 
Varnished Cambric Tapes Silicone Rubber Fiberglas 

Varnished Duck Silicone Varnish & Rubber Asbestos 
Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of Synthetic Resinous Tapes 

Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

Cable Wrapping Tapes quality products “Varslot’” Combination Slot Insulation 
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TYPICAL APPLICATIONS 


® Business machines 
© Advertising displays 
© Air compressors 

e Air heaters 

° Air pulsators 

e Furnace controls 

e Vending machines 

e Blowers 

e Bathroom heaters 

e Sound recorders 

e Phonographs 

e Record changers 

e Kitchen exhaust fans 
e Small unit heaters 

e Timing devices 

e Window ventilators 


small motors 


1/5O0th to 1/500th H.P. 


You'll find plenty of rugged dependability 
built into each of these famous General 
Industries’ Smooth Power small motors. 
Backed by more than thirty years of design 
leadership, they provide trouble-free, long- 
lasting performance under the most severe 
operating conditions. 


Write today for complete information, in- 
cluding specifications, design features, 
dimension and quotations for volume 
applications. 


MODEL A 
2-pole induction type 


MODEL C 
2-pole induction type 


MODEL D 
4-pole induction type 


THE GENERAL INDUSTRIES co. 
DEPARTMENT ML e ELYRIA, OHIO 


can now be enclosed in one hermetically 
sealed unit. Individual relays are also 
available with a variety of enclosures and 
terminal connections. Included in the line 
is a miniature Type 44 rotary stepping 
switch which is sealed in an enclosure 
3% by 41% by 2%@ in. Type 44 rotary 
stepping switch has a maximum self- 
interrupted speed of approximately 80 
steps per sec. It is available with 10 po- 
sitions (plus “home”) in one two or three 
levels, or with 20 or 30 positions (plus 
“home”) in one level. The switch is de- 
signed for any d-c operating voltage up 
to 110. Automatic Electric Co., 1033 W. 
Van Buren St., Chicago 7. 
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HIGH-TEMPERATURE CAPACITOR 


Type D film capacitor can operate at 
125 C. Capacitor is rated at 0.5 mf and 
400 volts d-c working, with no derating 


up to 125 C. The insulation resistance is 
6000 megohms at 125 C. Case dimen- 
sions are 3/4 x 1 x 1-3/4 in. Weight is 
1% oz. United Condenser Corp., 337 
E. 139th St., New York 54. 

e No. 18, Reader Inquiry Fa 


INSULATING VARNISH 


All-purpose electric insulating varnish, 
9700, is suitable for treating motor and 
generator cores and windings, magnet 
coils, and transformer windings. It can 
also be used on rotors with speeds up to 
10,000 rpm. An _ oil-modified phenolic 
varnish, 9700 cures thoroughly in deep 
sections, providing high bonding strength 
with a smooth, wrinkle- and bubble-free 
surface. Varnish may be applied by dip- 
ping, roller coating, brushing, or spray- 
ing; vacuum or pressure impregnation 
may be employed. Containing 49-51 per 
cent solids, varnish can be thinned with 
petroleum spirits. General Electric Co., 
Pittsfield, Mass. 

Circle No. 19, Reader 


BONDED SILICONES 


Bonded silicone vibration control 
mountings, commutator spring bumper 
pads and other parts now available 
possess all the advantages of silicone and 
rubber; they maintain their resiliency and 
provide maximum isolation of shock and 
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= | HYGRADE THERMOFLEX SLEEVINGS 

‘can ff of continuous filament fiberglas yarn, are most 
p to efficient for insulation requirements that demand 
rolic a non-fraying sleeving with excessive heat resist- 
— ance, high tensile and dielectric strength and 
fran 20 flexibility. HYGRADE THERMOFLEX SLEEVINGS 
dip» § also resist rot, excessive heat, moisture, overload- 


yray- ing, acid and dirt. They are available in the six THERMOFLEX H. W. 1200 and 
ation grades: MOF 


per COLORED THERMOFLEX H. W. 

with | THERMOFLEX 1200 (Natural) . .. are single braided, heavy wall sleevings. 
Co., and THERMOFLEX COLORED Their characteristics are similar to the DBLE-WALL 
... are unaffected by temperatures to the melting types except that they are coarser in appearance 
point of glass and are recommended for applica- and lower in price. They provide a mechanically 


THERMOFLEX 1200 DBLE-WALL and 

COLORED THERMOFLEX DBLE-WALL 
- +. are concentric sleevings braided one upon the 
other to increase the wall thickness where addi- 


tional space factor and higher dielectric strength 
are required. 
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tions where the presence of organic material is 
objectionable. The colors will fade or bake out 
at temperatures of 400° F. and higher. 


ALL SIZES: .020” to 1.036” inside diameter 


strong sleeving for applications where the Under- 
writers’ Laboratories specify a 1/32” wall 
sleeving. 


ALL COLORS: Red, White, Blue, Yellow and Green 


Write to MITCHELL-RAND for free samples and descriptive data. 


- A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH +: INSULATING PAPERS 
OEE. AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION TAPE AND SPLICE + TRANSFORMER COM. 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 

TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING « FIBERGLAS BRAIDED SLEEVING » COTTON TAPES, WEBBINGS AND 

SLEEVINGS + IMPREGNATED VARNISH TUBING + INSULATING VARNISHES OF ALL TYPES - EXTRUDED PLASTIC TUBING 
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YEARS OF 
LEADERSHIP 


IN FASTENINGS OF 
SSVAINLESS STEEL 


To YOU, the 25th Anniversary of Anti- 
Corrosive is an assurance that when your 
requirements call for fastenings of stain- 
less steel, you can depend on Anti- 
Corrosive to serve you best! Anti-Corro- 
sive is the oldest, largest and best-known 
firm dealing exclusively in stainless steel 
fastenings . . . an enviable position in a 
fast-growing industry ... your guarantee 


of product excellence! 


Still Plenty of Fastenings IN STOCK 
If you need quick delivery of stainless 
steel fastenings, check Anti-Corrosive 
first! Although most of our production 
requires D. O. Ratings, there is still a 
wide variety of stock items in our bins 
which may fit your needs ... or, a 
suitable alternate ready for immediate 


delivery may be suggested! 


FREE-A-N SELECTOR ! 
Write TODAY for handy Slide Chart 
No. 52G ... instantly identifies A-N Nos. 
pertaining to stainless steel fastenings, 
gives sizes and other data. Free catalog 
also available. 


PS waurat 


Metal Products Co., Inc. 


Manufacturers of STAINLESS STEEL FASTENINGS 
ia 


CASTLETON-ON-HUDSON, NEW YORK 


vibration at temperatures ranging from 
—100 to +500 F. The bonded silicone 
products also possess excellent dielectric 
characteristics, and their chemical stabil- 
ity permits use under most atmospheric 
conditions without danger of decomposi- 
tion. Lord Mfg. Co., 1635 W. 12th St., 
Erie, Pa. 
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ELECTRONIC PILOT RELAY 


Electronic pilot relay containing a cold 
cathode tube is capable of controlling 
large values of current and power with 
a current flow of 2 microamp. Relay will 
operate with an input resistance that 


varies from zero to 10 megohms. Rated 
at 2 watts, the pilot relay operates from 
a 115-volt 60-cycle source. It is housed 
ini an 18-gage steel case; a visible jewel 
indicator permits visibility for off-on op- 
eration even when relay case is locked. 
Haledy Electronics Co., 57 William St., 
New York, N. Y. 

Circle No. 21, Reader 
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IMMERSION-PROOF SWITCH 


Model X-101 is an immersion-proof 
switch equipped with a_ high-pressure 
actuating plunger built to break through 
heavy ice formations in either direction 
of plunger movement. It is designed pri- 
marily for use on aircraft. Switch assem- 
bly consists of a standard AN-3210-1 or 
AN-3216-1 precision switch mounted in 
an aluminum housing sealed against the 
entrance of moisture. The electrical con- 
nections are brought out to a terminal 
block having five terminals with binder 
head screws. A plastic cover protects the 
terminals against accidental shorting or 
grounding. Special covers can be fur- 
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) Extra protection. Autopositive reproductions 
are used in place of those drawings which 
would otherwise be exposed to constant 
wear and tear. These intermediates — with 
dense photographic black lines on a durable, 
white paper base — produce sharp blueprints 
S whenever needed. 


The Solvay Process Division, Allied Chemical & Dye Corp., reports 


New speed and versatility 


in drawing reproduction 
.. With Kodagraph Autopositive Paper 


Drawing duplication simplified . . . print deliveries speeded . 
reproduction services provided—these are some of the advantages 
Solvay Process is realizing with Kodagraph Autopositive Paper. 

This new photographic intermediate material reproduces all types 
of drawings and documents directly. In addition, Autopositive increases 
the utility of existing print-making equipment... brings the “plus” 
features offered by photography alone to many jobs. See how it works 
for Solvay ... see how it can work for you! 





Costly redrafting eliminated. Old, soiled 
drawings are reproduced on Kodagraph 
Autopositive Paper, which intensifies line 


detail, cleans up backgrounds . . . producing 
new-quality” print-making masters with- 
out costly redrafting. 


KXodagraph 
/\utopositive 
Paper 


“‘THE BIG NEW PLUS“’ 
in engineering drawing 
reproduction 





DETROIT 


BATON ROUCE 


Photo-lasting files. The apparatus and other en- 
gineering drawings for Solvay’s alkali plants in 
Syracuse, Detroit, and Baton Rouge—are pre- 
pared by the home-office staff in Syracuse, N. Y. 
Then Autopositive intermediates, which have 
the lasting qualities of photographs, are made for 
future reference and print-making requirements. 


Positive photographic intermediates 
are produced directly from drawings — 
no negative step, no darkroom han- 
dling. Solvay exposes Autopositive in its 
blueprint machine .. processes it in 
standard photographic solutions. 



















- - Hew 


Plant reports prepared quickly. Autopositive 
intermediates are used as “masters” from 
which the required number of direct-process 
prints are made. These intermediates can 
easily be revised — deletions made and new 
detail added—by hand or typewriter—so that 
the basic form can be used over and over. 





Contracts expedited. Autopositive intermediates 
are sent to outside bidders on plant construction 
projects so that the required number of blue- 
prints needed for quotations can be made. This 
saves time previously lost when insufficient quan- 
tities of prints were supplied. 


Get complete details 

on Kodagraph Autopositive 
Paper. Write for a free copy 
of “New Short Cuts and | 
Savings.” be 








Eastman Kodak Company, Industrial Photographic Division, Rochester 4, N. Y. 
Gentlemen: Please send me a free copy of your new illustrated booklet, 

“New Short Cuts and Savings.” 
Name Position 


Company 


Street 





City Zone State 






TRADE-MARK 


.~«-fOF maximum 
radio interference 
suppression 


Fully approved for RF measurements, standard Ace screen 
rooms provide 100 db attenuation from 0.15 to 10,000 
megacycles. Special rooms are available for higher atten- 
vation. Used for radio interference evaluation and suscep- 
tibility tests; spurious radiation tests; radio inspection and 
quality control; area background interference elimination; 
type testing of electrical and electronic equipment; and 
others. Widely used in government laboratories and leading 
industrial plants. Ideal for meeting JAN-I-225, 16E4, 
MIL-I-6181 and other exacting specifications. 


Write, wire or ‘phone for details 


ACE ENGINEERING and MACHINE CO., Inc. 


3644 N. Lawrence St., Philadelphia 40, Penna. ¢ Telephone: REgent 9-1019 


nished to meet installation requirements. 
Performance characteristics of the X-101 
are: operating force, 22 lb; force for full 
overtravel, 36 lb; release force, 16 lb; 
pre-travel %4¢ in.; overtravel, 42 in.; dif- 
ferential travel, % in. Weight is 8 oz. 
Switch is 234 in. wide, 3% in. high, 1 in. 
thick. Actuating plunger extends % in. 
beyond the housing. W. L. Maxson 
Corp., Unimax Switch Div., 460 W. 34th 
St., New York 1. 
No. 22, Reader 


TUBE CAP CONNECTORS 


90 ISRL series of high voltage, low- 
loss tube cap connectors has a 42-watt 
resistor (any value of resistance) integral- 
ly molded as a part of the connector for 
¥4-in, (miniature) and 2%¢4-in. (small) tube 
caps. Molding the grid cap insulation, 
resistor insulation, and wire insulation 
into one homogeneous unit eliminates 


danger of arcover or insulation pull back 
and relieves the strain on the lead. The 
clip consists of two smoothly curved sur- 
faces that fit almost entirely around the 
grid cap. Elimination of sharp edges and 
multiple fingers reduces corona effect. By 
varying the insulating material—polyeth- 
ylene, polyvinyl, Kel-F (for temperatures 
up to 150 C for continuous operation)— 
this tube cap connector can be made to 
meet practically any electrical, operation- 
al or climatic condition. Alden Products 
Co., 117 N. Main St., Brockton, Mass. 
ircle No. 23, Reader Inquiry Facility, page 231. 


TAPE HEATING ELEMENT 


A film-type heating element in flexible 
tape form is now available. Tape dissi- 
pates 2.5 watts per sq in. Recommended 
maximum temperature is 300 F. Heating 
element is available for both 115 and 27 
volts. The 27-volt material is furnished in 
28-in. and 10-ft lengths. Length of 115- 
volt tape is 10 ft. Width of tape is 1% 
in.; actual heating surface is 1 in. Mate- 
rial is sold in a package containing flex- 
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“= | if the government has 


8 oz. 


<= | tossed a problem 


axson 
34th 


-» | in your lap... 
wm | (having to do with 


egral- 
or for 


“| rectification, that is) 


lation 
inates 


... We'd like to assist you! 


We've made millions of SELETRON selenium rectifiers in 
all sizes and shapes — tiny ones and whoppers — standard 
commercial ones, and those designed especially to meet 
government’s rigid specifications. That includes hermet- 
ically sealed jobs as well as stacks built to withstand salt 
spray and high humidity tests. 


We've sold a whale of a lot of ’em to the various 












| back branches of government including the armed services and 
; The J i their contractors, and thus have learned a great deal about 
d ‘the eo rectifier idiosyncrasies and their application. 
a _ aX All this accumulated rectifier wisdom we’ll share with 
lyeth- a r engineers and technical men who have U.S. Government 
a a induced problems . . . and no strings attached! 
tion)— - ; ; 
ide to State that problem, please. You'll receive a detailed, 
_— constructive answer promptly. Or if you wish our general 
a: literature on the subject, ask us for bulletin No. 104-C-3. 

je 231. i a 

/ 
/ 
(RR ee a 
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lexible : ie 

dissi- ! a 

~ 

a Do you have your :, 
nd 27 copy of this instructive \ 
hed in ; 24 page booklet? If ' 
f 115- \ not, send for Booklet / 
is 1’ % No. 117-C-3. r 
Mate- S ¢ 
g flex- on Pe 


= 
—aaoen =e @ 





SELETRON & GERMANIUM DIVISION 


RADIO RECEPTOR COMPANY, INC. 


RP Since 1922 in Radio and Electronics RP 





SALES DEPT: 251 West 19th Street, New York 11, N. Y. « FACTORY: 84 North 9th Street, Brooklyn 11 
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Need a baby size 
COMMUTATOR 


To do a MAN SIZE Job? 


Nepco has an answer ...In fact we think it is the answer; 
but knowing how parents like to brag we will leave out the 
adjectives and merely say that if you need a precision built com- 
mutator in the %2” size range...One that will do a real job, it 
will pay you to find out about our New Baby Comms. These 
commutators were made to fill the growing demand for small, 
dependable motors operating at high speeds. 


They speed up production too. For they, like all Nepco 
Commutators are ready to mount. Send us your specifications 
today! 


ee YO 
1759 W. MOUND ST. + BOX 1903 + COLUMBUS 16, OHIO + PHONE RA. 1116 


MADE TO YOUR 
SPECIFICATIONS 


The most exacting specifications are welcome 
at KNOX. Special Porcelain Insulators are pro- 
duced by us in scheduled volume, for many of 
the leading Manufacturers. These Insulators are 


typical of the many such pieces made by KNOX. 


Modern production techniques, basic ceramic 
and electrical engineering, and 30 years of 
“Know-How’'—all make it worth your while to 
send samples or blueprints to KNOX for Quality 

and Uniformity. KNOX 


ZOOS engineers wish to be of 
Kae 9 oN service for your insula- 
© ©) ©) ©) @) tion problems. 

© @ 


KNOX PORCELAIN CORPORATION 


KNOXVILLE 1, TENNESSEE 





ible tape, covering insulation, busses and 
bussing material. Electrofilm Corp., 7116 
Laurel Canyon Blvd., North Hollywood, 
Cal. 


rcle No. 24, Reader Inquiry Facility, page 23] 


WATERPROOF TOGGLE SWITCHES 


New series of switches withstand salt 
spray, shock, and vibration. Switches are 
available with ratings from 20 to 200 
amp and with momentary on or off and 
stationary on or off positions. Switch 
body is encased in a molded rubber com- 


pound. Waterproof lead wires are vul- 
canized into the rubber case and become 
integral parts of the assembly, as does 
the switch mechanism itself. Waterproof 
connectors are assembled to the lead 
wires when required. Originally devel- 
oped for aircraft applications, the switches 
are now furnished in modified versions 
for other uses. Riverside Mfg. and Elec- 
trical Supply Co., 10228 Michigan Ave., 
Dearborn, Mich. 

Circle No. 25, Reader 


EXTRUDED NYLON 


Process has been perfected for continu- 
ously extruding round nylon rods with 
38 to 2-in. diam. Extruded square or hex 
shapes having cross-sectional areas from 
0.110 to 3.142 in. can also be produced. 
In addition, heavy-walled tubing can be 
extruded (usually with special tooling 
charges) with 1% to 4-in. OD, with a 
minimum %4 in. ID and a minimum wall 
thickness of % in. A wider range of sizes 
will be available in the future. Polymer 
Corp. of Pennsylvania, 126 N. 5th, Read- 
ing, Pa. 

No. 26, Reader Inquiry Facility, page 231. 


RHEOSTAT 


50-watt rheostat, Model H-50, is de- 
signed to comply with JAN-R-22, UL, 
RTMA, and NEMA requirements. Its 
wound toroidal ceramic form is coated 
and bonded to a refractory base with a 
high-temperature vitreous enamel. Use is 
made of an adjustable buss bar brush, 
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Why one of the world’s great 
electrical manufacturers specifies 


ome Synthinol 901 


CONTROL WIRE ges 


an ee 
eek 


ae 


POET Te 


One of the world’s foremost manufacturers of electrical control 
equipment adopted Rome Synthinol 901 Control Wire because... 


1, It gives extra service life. Its exceptional resist- § It's faster to assemble. You can strip it and 
ance to high operating temperatures and oil dete- make hook-up terminals easier. 
rioration qualifies it for use as control wire inside 


: It speeds up the wiring job. Its clear, perma- 
as well as outside transformer tanks. 


nent color coding simplifies circuit following. 
2, it reduces inventories. The ready acceptance by 

this manufacturer’s customers of control equip- 

ment wired with Rome Synthinol 901 elminates 

the necessity of multiple stocks of wire types. 


3 It saves material. It offers high dielectric strength Rome Synthinol 901 is Underwriters ap- 


: E : : proved for 600 volts at 105° C. when used 
in a smaller diameter wire. Smaller conduits can os an appliance lead wire. It ls available 


be used for a given number of wires. solid or stranded in a wide range of sizes. 


4. It pulls easier. Its smooth surface reduces friction. 


It Costs Less to Buy the Best 


ROME CABLE CORPORATION, Dept. EM-4, Rome, N. Y. eI oO A i @ 7. 34 i oe € 
gt 4" 

8 
e ¢ 


m 


Please send me your Rome Synthinol Bulletin. 


e 
Wa sinansnsiosessscrcciyiosst a — Megs 


io easel ROME - NEW YORK 
Address pee Cr 


I ee a TORRANCE + CALIFORNIA 
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The symbol of 


QUALITY and 
PERFORMANCE 


CE 
CORD SETS 


Whether it be for a delicate 
Lane ae eID 
Clean Ree Mua OL CY 
CMe CAdeMEa TCLaesLile) 
produce it for you. Put your wire 


problems up to experts! 


ee LLnL, Ptr Le Pos Rr aaa 


‘*NOFLAME-COR’“’ 


is the widely favored heat- 
resisting hookup and lead 
wire that eliminates ol iey oes 
TAR] and nicking’. in 
YOUR gauge and color 


CORNISH WIRE COMPANY 
90 Church Street, New Yor 


ee — Branch Office: 


PHILADELPHIA BRIDGEPORT CLEVELAND 
DETROIT MINNEAPOLIS ST. LOUIS ATLANTA BOST 


DENVER LOS ANGELES SAN FRANCISCO 


ROCHESTER 
Si ane oe - 


which affords a minimum of resistance 
between resistive element and collector 
ring. Terminals are made of corrosion- 
resistant alloy. Range of resistance values 
extends from 0.5 to 10,000 ohms. Dimen- 
sions are: base diameter, 2% in.; depth 
behind panel 1%4¢ in.; shaft, %4 in. diam, 
projecting % in. beyond bushing. Shaft 
rotation: 305 +5 deg. Hardwick, Hindle, 
Inc., Sub. of The National Lock Washer 
Co., 40 Hermon St., Newark 5, N. J. 
No. 27, Reader Inquiry Facility, page 


HIGH-STRENGTH NUT 


External wrenching nut combines 
strength with minimum size and weight. 
Tensile strength of the various sizes ex- 
ceeds 160,000 psi. The 1%-in. size has ; 
minimum tensile strength of 193,700 psi; 
weight is only 0.52 lb. Designed with a 
large bearing surface, nut has 12-point 


serrations to fit standard box or socket 
wrenches for convenience in restricted 
space and close clearances. Because it 
does not have to seat to lock, the nut 
locks securely in any position on a 
threaded member. All-metal, one-piece 
construction permits its use at tempera- 
tures as high as 550 F without loss of 
locking efficiency. It is available in sizes 
from % to 1% in. in the NF thread series. 
Standard Pressed Steel Co., Box 901, 
Jenkintown 9, Pa. 

Circle No. 28, Reader Inquiry Fa page 231. 


TIME SWITCH 


Spring-driven time switch is adapted 
for use in the control circuit of clothes 
driers, since it provides two circuits for 
the control of blower and heater. The 
two circuits are so arranged that the 
heater circuit may be broken at a pre- 
determined time prior to the breaking of 
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PORTABLE — completely self-contained, small and compact 
VERY WIDE RANGE — 24 db to 140 db 


MEETS ALL STANDARDS of the American Standards Associa- 
tion, the A.I.E.E.and the Acoustical Society of America 


SIMPLE TO OPERATE — non-technical personnel can make 
accurate measurements 


EXCELLENT STABILITY — improved negative feedback circuit 
provides flat frequency response from 20 cycles to 
20 kilocycles 

EXCELLENT ACCURACY — when amplifier sensitivity is stand- 
ardized, absolute accuracy of measurement is within 
1 db for average machinery noises 


TWO-SPEED INDICATING METER — for steady or rapidly fluctu- 
ating sounds 


INTERNAL CALIBRATING CIRCUIT — amplifier sensitivity can be 
standardized at any time from a 115-volt a-c line 


LOW TEMPERATURE and HUMIDITY EFFECTS — readings inde- 
pendent of both under normal conditions (within 1 db) 


NON-DIRECTIONAL CRYSTAL MICROPHONE 


SEPARATE OUTPUT TERMINALS — jack terminal for output up 
to 1 volt across 20,000 ohms for use with analyzers, 
graphic level recorder or magnetic tape 


MANY ACCESSORIES AVAILABLE — a-c operated power supply 
for long-time operation; special microphones for high 
fidelity measurements, for reproducible standards and 
for use at end of long cable; Octave-Band Noise An- 
alyzer for use with the Type 1551-A Sound-Level Meter 
for simple and rapid analysis of noise with complex 
spectrum; Sound-Level Calibrator for making over-all 
acoustic check of complete instrument; Vibration Pickup 
and Control Box for vibration measurements down to 
20 cycles. 


a en 


275 Massachusetts Ave. Cambridge 39, Mass. 
90 West St. NEW YORK6 9205S. Michigan Ave. CHICAGO 5 — 
1000 N. Seward St. LOS ANGELES 38 
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Type 1551-A 
Sound-Level Meter... $360 





are made 


SIMPLY - ACCURATELY 
CONVENIENTLY 


with @P>Sound-Level Equipment 


To Assist in Controlling and Studying the 
Effects of Industrial Noise 


To Protect Persons Working Near Noisy 
Equipment 


To Improve Working Conditions of Office 
Personnel 


To Assist in Design and Construction of 
Buildings Housing Noisy Machinery 


To Improve Performance of Industrial 
Equipment and Household Appliances 


The new General Radio Type 1551-A Sound- 
Level Meter is very easy to handle. It weighs only 
11 pounds, including its battery supply. It is simple 
to operate, requiring only switch selection of the 
appropriate response characteristic, and then the 
adjustment of a single attenuator switch until the 
meter stays on scale. The sound level is the sum of the 
attenuator and meter readings. 
=e Rg RRO arate eRe Nagel 


Please send me complete data on G-R Sound 
measuring Equipment. 544 










TIGHT 


when assembled 


KEEP BOLTED ASSEMBLIES 


permanently TIGHT 


BEALL helical SPRING WASHERS have 
‘live action” and constantly exert tighten- 
ing pressure over a long range. They 
compensate for ALL causes of looseness 
including vibration, bolt stretch, wear and 
breakdown of finish under the nut and 
bolt head. IN STOCK in all Standard 
Sizes; made of Carbon Steel, Stainless Steel, 
Everdur, Duronze, and other metals. Manu- 

TIGHT factured to the exact dimensions specified 
after long service by the American Standards’ Association. 


SPRING WASHER SPECIALISTS for 30 years 

















TIGHT 


in service 









SJTU Lele) BATS (0) Scns 


160 Shamrock St. « East Alton, III. 








the blower circuit; this provides a cooling 
period before the appliance is shut off. 
Switch is UL approved for operation at 
28 amp, 250 volt, 1 hp a-c only. Switch 
can also be used to time-control heavy- 
duty electrical circuits. Provided with a 
splash- and dust-proof housing, switch 
has a 12540-in. depth and a 2!4¢-in. diam. 
M. H. Rhodes, Inc., 30 Bartholomew 
Ave., Hartford 6, Conn. 


No. 29, F 


FLUORESCENT LAMP STARTER 


FS4-NA Robot Cop is a new automatic 
reset fluorescent lamp starter. Designed 
to cut out a defective lamp and provide 
automatic resetting of the cutout for nor- 
mal operation when a new lamp is in- 












| FS4-HA 


a 


stalled, starter protects ballasts from 
overheating and also eliminates need for 
manual restarting. Designed for use with 
40-watt lamps, the unit cuts flickering 
lamps out of the circuit and lowers the 
current through the ballast to a_ sate 
value. When the worn lamp is replaced, 
the starter automatically recycles after 1 
min. Starter consists of a glow switch 
(globottle) and heater that operates a bi- 
metallic element. The element automa- 
tically opens the glow-switch circuit after 
the starter has attempted unsuccessfully 
to start a worn-out lamp. The heater, 
which is in series with the glow switch, 
builds up enough heat while the switch 
is trying to start a worn-out lamp to 
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United States Rudber Compaay 
NEW YORK N.Y. 
« or ‘ 
e °] ° U.S. Holdtite Rubber Tape 
1 i } O eC e I i da 1 It is unbeatable for perfect 
* splicing when used with 
— U.S. Holdtite Friction 
ec 0 . . . . . 
> with Dependability ...the kind you get from the high-tensile eee exceed A.S.T.M. 
lal : & co specifications. 
os strength fabric and the rugged, tight-grip adhesive of 
faced, U.S. Rubber’s Holdtite Friction Tape. What is more, iiisibinsiiiaa ti 
yi ; Holdtite has high-dielectric strength, is straight-tear- 
switch 
sa bi- ing, non-ravelling, has no pinholes to cause trouble- 
toma- — ‘ 
: a some leaks. Exceeds A.S.T.M. specifications. 
ssfully 
heater, 
switch, 


switch UNITED STATES RUBBER COMPANY 


mp to 
TAPE DEPARTMENT * ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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and other equipment- 

duty applications of 500 

parison, difficult industrial applications seldom call x’ more 
than 75 amperes per square inch! 


(Stackpole brushes are sold only as original equipment—no? as replacements) 


Difficult earth-surface brush problems solved! 


Stackpole high-altitude brush principles likewise offer many 
advantages on difficult earth-surface applications—especially 
where atmospheric problems, chemical fumes or other adverse 
conditions are involved. In a high percentage of such cases, they 
have resulted in longer brush life, minimized commutator wear 
and higher equipment operating efficiency. 


STACKPOLE CARBON COMPANY .- St. Marys, Pa. 


BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT » CARBON, GRAPHITE 
and PRECIOUS METAL CONTACTS » BEARING MATERIALS » BRAZING FUR- 
NACE BOATS » CARBON PILES » CLUTCH RINGS » CONTINUOUS CASTING 
DIES - DASH POT PLUNGERS » ELECTRIC FURNACE HEATING ELEMENTS 


FRICTION SEGMENTS » RESISTANCE WELDING TIPS » CHEMICAL CARBONS, etc. 


—--~-- 40,000 ft.« 


cause the bimetal to bend and open the 
contacts. The carbon resistor, connected 
in parallel across the elements, then re- 
ceives the open-circuit voltage. Using 
only a small quantity of power, the re- 
sistor generates sufficient heat to hold the 
circuit breaker contacts apart while the 
worn lamp is in the circuit, or until the 
line switch is closed. Sylvania Electric 
Products Inc., Lighting Div., 1740 Broad- 
way, New York 19. 

-ircle No. 30, Reader Inquiry Fa 


MICA-PAPER INSULATION 


New grade of Micanite, made with 
mica paper instead of mica splittings, has 
recently been developed (Jan. 1952, p. 
93). Use of mica paper in fabricated elec- 
trical mica insulation produces products 
with electrical properties superior to sim- 
ilar items made with mica splittings. In- 
cluded among these products are mica- 
paper segment plate for commutator 
insulation, hot-molding plate for “V” 


rings and channels for the ground insula- 
tion of motors and generators, and Class 
H tape. Tape containing mica paper can 
now be produced in various widths with 
a nominal thickness of 0.005 in. Mica- 
paper tape provides greater uniformity 
of thickness than tapes made with mica 
splittings, as well as higher minimum in- 
dividual dielectric strength. Only initial 
orders for mica-paper insulation can now 
be filled, since domestic production of 
mica paper is not expected to start until 
July. Four different weights of mica pa- 
per are presently available: types 60, 70, 
80, and 90. (The number indicates weight 
of paper in grams per square meter.) 
Mica Insulator Co., 797 Broadway, 
Schenectady 1, N. Y. 

Circle No. 31, Reader 


METAL-CLAD LAMINATES 


Laminated phenolic, Types T-725 and 
T-812, are now being offered in copper- 
clad and aluminum-clad sheets. These 
metal-clad laminates can be printed and 
etched to produce printed circuits. They 
can be punched, sawed, drilled, and ma- 
chined. Laminates possess high physical 
strength, low cold flow, and can easily be 
punched into intricate shapes. Sheets are 
available in 36 x 42-in. sizes, and i 
thicknesses ranging from 4; 
inclusive. Nominal thicknesses of me tal 
foils available from stock are 1% and 3 
mils. Sheets can be furnished with metal 
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where power 


is part of 


fhe product, 
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When you need motors—to serve as a part of your 
product or to help you make your product—look to 
Delco for the motors that will serve you best. 


Delco produces motors for practically every known 
purpose ... and each Delco motor is engineered for 
the kind of work it has to do. It’s made of the finest 
materials, and constructed to stand up longer under 
the roughest conditions. 


So check on Delco. You'll find Delco motors fit your 
needs, and that Delco always delivers on time. For 
complete details, write to Delco Products, Dayton, 
Ohio, or call the nearest sales office listed below. 


TOTALLY ENCLOSED MOTOR 


DELCO 


poe 


DAYTON OHIO 
Dayton, Ohio EXPLOSION-RESISTANT MOTOR 





SALES OFFICES: 
ATLANTA ¢ CHICAGO «+ CINCINNATE ¢ CLEVELAND 
DALLAS ¢ DETROIT * HARTFORD © PHILADELPHIA 

ST. LOUIS ¢ SAN FRANCISCO 


DELCO FEATURES 
MAKE 
DELCO FINEST 
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Insure your reputation for dependability by 
specifying Cornell-Dubilier A.C. motor capacitors 


by name. First with motor manufacturers year after 
year; they have to be good to get where they are 
today! Dept. H42, Cornell-Dubilier Electric Corp., 
South Plainfield, N. J. 


ORNELL-DUBILIER 
CAPACITORS 


PLANTS IN SOUTH PLAINFIELD. N. J.: NEW BEDFORD, WORCESTER, AND 
CAMBRIDGE, MASS.; PROVIDENCE, R. 1.; INDIANAPOLIS. IND.: FUQUAY 
SPRINGS, N.C.; AND SUBSIDIARY, THE RADIART CORP., CLEVELAND. OHIO 


covering on one or both sides. The 
Richardson Co., 2765 Lake St., Melrose 
Park, Ill. 


Circle No. 32, Reader Inquiry Facility, page 23) 


LEVER SWITCH 


Miniature Type MCS telephone-type 
lever switch can be used in instruments, 
radio equipment, and communication sys- 
tems. Switch has lock, nonlock, and no- 
throw positions. Contact springs of switch 
are made of nickel-plated phosphor 
bronze. The contacts, made of pure silver, 
are riveted to the contact springs. Con- 


tacts are rated at 1 amp, 110 volt, 60 
cycles, noninductive load. Contacts made 
of silver and palladium are also available. 
Each switch is tested to withstand 1500 
volts, 60-cycle a-c between the contacts 
and the frame. Back-of-panel depth of 
switch is 244g in. Weight averages less 
than 1 oz. Contact arrangements are avail- 
able for a wide variety of switching re- 
quirements. Attached colored leads are 
available. General Control Co., 1200 
Soldiers Field Rd., Boston 34, Mass. 
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LIGHT SOLDERING IRON 


A lightweight standard-voltage solder- 
ing iron is designed for pinpoint, high- 
speed soldering in close quarters. New 
iron features a long-lasting, iron-clad, 
corrosion-resistant working surface. Iron 
is heated by a Calrod heater which pro- 
trudes into the tip for effective heat trans- 
fer. Weighing 8% oz, the iron is 10% in. 
long and has a %g¢-in. shank and a %-in. 
tip. It is rated at 60 watts, 120 volts. The 
tip and heater assembly is easily inserted 
and removed from the handle. In addi- 
tion, the iron is equipped with a flanged 
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electrical nates whose unsurpassed electrical characteristics and 
. easy machineability make them real time-savers on the 
industry... et eee y 
production line. 
Taylor Laminated Plastics are used in Availability of these materials in many forms, such as 
components of thousands of electrical sheets, tubes, rods, strips and coils, makes them easily 
products—from switchgear to sanders, adaptable to numerous production operations. 
from generators to table appliances. y s 
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lade . . . ° . . 
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5S. shows you how you can use these lower cost, investigate Taylor Laminated Plastics today! 
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Measure, Cut and Strip 
Insula ted Wire 


on ARTOS 
Automatic MACHINES 


plastic handle, so that it may be laid down 
temporarily without need for a_ stand. 
General Electric Co., Schenectady 5, 
N.-%. 

No. 34, 


RUBBER ATTACHMENT CAP 


Latest addition to the Turn-Tyte line 
is a four-wire rubber attachment cap de- 
signed for heavy industrial use. UL-listed, 
cap is made of hard rubber and has a 
metal cord clamp. All steel parts are 
coated to resist corrosion. Ratings are 20 


Does your production require cutting and stripping of insulated 
electric wire, cord, cable, etc.? 


You can produce finished leads much faster ...as many as 3000 
per hour in 15-in. lengths...on this Artos Automatic Machine. 
Substantial savings are obtained over the best manual or semi- 
automatic methods. 


Operation is fully automatic—wire is taken from the reel, meas- 
ured, cut to length and stripped at one or both ends. Unskilled 
help can handle the machine. Set-up is easy for different wire 
types, cut lengths and stripped lengths. 


MODEL CS-6E CAPACITY 


Finished Pieces Per Hour—From 3000 Other Artos Machines 


per hour up to 15 in. lengths to 500 The complete line of Artos auto- 


: . matic wire cutting and stripping amp at 250 volts and 10 amp at 575 volts. 
er hour in 64-97 in. lengths. : . I I 
. . ” machines will handle cut lengths It has a 2%4-in. OD; cord hole has a 0.312 


Maximum Stripping Length—1'2 in. at from 1 in. to 60 ft., stripped lengths to 0.750 in. diam. Rodale Mfg. Co., Inc., 


each end (greater stripped lengths are to 6'4 in. at one end and 8) in. at * ; oe 
cS (g stripp ngtns ar the other, exire from No. 12 00 No. Sixth and Minor St 


000 gauge, and up to 3600 pieces Circle No. 35, 
Maximum Cutting Length—97 in. per hour. Ask for recommendations 


Minimum Cutting Length—2 in. (also on your problems. RANGE SPRING CLIP 
as short as % in. under certain condi- 
tions). 


.. Emmaus, Pa. 


Burner ring clip for electric ranges 
a | saves assembly time and decreases dan- 
Types of Wire Handled— Practically #ee .= ger of damage to finished components. 
all types of solid or stranded single “gaa WRITE FOR BULLETIN Three clips are used to hold each burner 
conductor wires, parallel cord, heater © ai Get the complete story. | retainer ring. Formerly clips were at- 
cord, service cord, etc. oe Write for Bulletin 35-C | tached to the burner ring by means of 
Maximum Wire Size—No. 10 stranded i on Artos Model CS-6 riveting or spot welding, causing the dis- 
or No. 12 solid. a machines. | coloration of bright finishes. Feature of 
new clip is its self-retaining design. A 
Automatic Wire Cutting and Stripping small tab on the clip engages a hole in 
ABRLOG the inner rim of the retainer ring and, as 
it is pushed in place, two spring teeth 

bite into the im < c cee 


outer rim and lock it se- 


2741 S. 28th St. ° Milwaukee 46, Wis. curely in place. Shakeproof Inc., Div., 
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A COMPLETE LINE OF 
NATIONAL 


TRADE-MARK 


MILL MOTOR BRUSHES 
BUILT TO AISE STANDARDS 


RESH attention was focused on industry-wide carbon 

brush standardization by the recent publication of 
AISE standard dimensions for all 230V DC Mill-Type 
Motors. 





National Carbon Company has now published a com- 
plete list of “National” Mill Motor Brushes, correspond- 
ing to all the new AISE Standards. GET THIS LIST! 
From it you can order “National” brushes for every mill 
motor in your plant. Made up in service-proved brush 
grades that have been “through the mill” for years, they 
incorporate the latest improvements in tamped-type 
shunt connections to withstand severe vibration. 

Moreover, the more frequently ordered types and 
grades have been designated ‘National’ STANDARD- 
IZED BRUSHES. They are available from stock at the 
same low unit price for 100 or 100,000. 


The ball is rolling. Let’s all PUSH for still further 
standardization of replacement items for standard equip- 
ment. It means simpler, surer, more efficient operation 


for YOU! 
APRIL 1952 





The term “National” and the Three Pyramids device are registered 
trade-marks of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 


New York, Pittsburgh, San Francisco 


In Canada: National Carbon Limited, Montreal, Toronto, Winnipeg 


AISE standard numbers for “ National’ 
STANDARDIZED Mill Motor Brushes 


NC NUMBER 
20-4800 
20-5600 
24-4800 
24-5600 
24-6400 





AISE STANDARD NUMBER 
STD NO. 21 
STD NO. 25 
STD NO. 29 
STD NO. 30 
STD NO. 32 


Write for a complete list of “National” Mill 
Motor Brushes built to AISE standards 





SYNCHRONOUS TIMING MOTORS 


Dependable, constant speed performance with 

exceptionally high torque make the Cramer 

Type SX Permanent Magnet Synchronous Motor 

your best possible choice for instrument 

and control applications. A thoroughly engineered 

product... produced under skilled technical supervision ... and proved in 
years of field service... Cramer Type SX Motors meet a wide range of 


specifications with clearly stated performance characteristics. 


Torque 30 in. oz. at 1 r.p.m. Response so fast that motors reach 


synchronous speed in 2 to 2 cycles, stop within one pole of motion 


1 60 sec.) on 240 r.p.m. rotor shaft. 


Available with standard gear trains from 60 r.p.m. through 1 24 
r.p.h. for 25, 50 and 60 cy. Also available in clutch 
type, chart drive and reversible units. (Patented 
controlled rotation either clockwise, counterclockwise or 
dual. Replaceable coils. U. L. approved.) Send for 
technical bulletins (giving complete details 


and specifications. 


the R. W. CRAMER COMPANY, INC. 


BOX 8, CENTERBROOK, CONN. 


Illinois Tool Works, St. Charles Rd., 
Elgin, Ill. 


No. 36, F 


ELECTRICAL TUBING 


Silicone rubber-coated Fiberglas tub- 
ing is a Class H product that will with- 
stand exposures of 200 hr at 200 C with- 
out embrittlement. Tubing is made of 
class braid coated with silicone rubber. 
4 multiple-coating process is used to in- 


sure uniform coating and _ roundness. 
Tubing meets requirements of MIL-1- 
3190 for Class H materials. Irvington 
Varnish and Insulator Co., Irvington 11, 
N.. J. 

ircle No. 37, Reader 


RATE GENERATOR 


A-C drag-cup tachometer is designed 
for 60-cycle, 115-volt operation. Unit de- 
livers 8% volts at 1000 rpm, and has a 
linearity of 0.1 per cent to 1800 rpm. 
Zero speed residual (null) voltage is 100 
mv, maximum. Weight is approximately 
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MAKING GOOD CONTACTS 
IS IMPORTANT...... 


eee SELECTING RIGHT CONTACTS 
IS IMPORTANT, TOO! 


le of 
ibber. 
to in- 


In manufacturing electrical contacts, there is a multi- 
tude of metallurgical, electrical and mechanical details. 
If any one of these details is slighted, serious contact 
trouble may result. That is why Fansteel has developed 


a plant-wide system of quality control which begins 


mane eo & with the very ores from which metals are made. 
on ll, Bees 


Then, there is the matter of selecting the right contact 
material and contact design for a given device, and the 
sions F a Fey matter of assembling the contact to its support. These, 
J | too, are small details of great impor- 
tance. The practical thing to do, of 
course, is to consult with Fansteel on 
all these details of material, design 
and assembly, and thus be sure your 
electrical contacts are right. Fansteel 
Metallurgical Corporation, North = Ask for our booklet, 
“Fansteel Electrical Contacts 
Chicago, Illinois, U.S.A. 


—Engineering Information” 


Kanste 


AN INDUSTRY ELECTRICAL CONTACTS 


THAT SERVES 


INDUSTRIES AND ELECTRICAL CONTACT ASSEMBLIES 


12104 
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all 


Gives prices, stock 
numbers and de- 
scriptions. Invaluable 
to insulation men. 


source for 
insulation needs 


catalog-price list 


National is the complete source for all 


complete 


your insulation needs. The National In- 
sulation Catalog-Price List, which covers 
almost every conceivable product used 
in the insulation field, is reissued often, 
with up-to-the-minute listings and 
prices. Mica products, tapes, varnished 
fabrics, papers and fibres, sleevings and 
tubings, solders and fluxes, laminates, 
«ments, and dozens upon dozens of 
other items. Easy to find under general 
headings together with their price and 
stock number. If you use electric insu- 
lation, this catalog is a downright neces- 
sity. Get your free copy now. 


Special shapes and non-standard insulation 


SF items ore quickly ovailoble on inquiry. 
NATIONAL ELECTRIC (‘OIL (COMPANY 


COLUMBUS 16, 


q.ecr@icar cae eB) eee Ry ro 
fvrcreicar coms aE) ee ee ee! 


OHIO, U.S. A. 


REDESIGNING AND REPAIRING OF 


ROTATING ELECTRICAL MACHINES 


= 


reverit Costly Burnouts 


A): 


with 


VAP-OIL-TITE 


Fouled contacts cause costly 
burnouts and down-time. Use 
VAP-OIL-TITE FITTINGS 
with Plastic Covered Flexible 
Metallic Conduit for Sure Seal- 
ing of wiring on oil, water, dust 
and vapor tite equipment. 
VAP-OIL-TITE’S exclusive 
threaded bushing not only 
insures positive grounding but 
also makes fitting easier to install 


FITTINGS 


because a collar covers metal 
edges making burring unneces- 
sary. Furnished in numerous 
types with body sizes from 
34” to 2”. Write or wire today 
for bulletin 4MT-104 giving 
types, sizes and prices, 


SIMPLET ELECTRIC COMPANY 


3600 Potomac Ave., Chicago 51, Illinois 
11 Park Place « New York 7, New York 


1 lb. Overall size: 3% in. long, with a 
2%-in. diam. The shaft has a 0.1245 in. 
diam and extends 4% in. beyond housing. 
Rotor is mounted in stainless steel preci- 
sion ball bearings. Ford Instrument Co., 
31-10 Thomson Ave., Long Island City 1, 
N. Y. 


_ircie No. 38, Reader page 


NYLON LAMP BUSHING 


Designed especially for sheet metal, 
spun or cast base lamps, the UL-approved 
bushing provides relief from strains and 
eliminates need for special grommets, 


tapping, and wire knots. It provides com- 
plete nylon insulation at the entrance 
hole and locks the wire to the base. Bush- 
ing is available in sizes 3L and 3P. Hey- 
man Mfg. Co., 100 Michigan Ave., Kenil- 
worth 1, N. J. 

ircle No. 39, Reader 


DRAFTING SCALE 


Line of drafting-machine scales con- 
sists of twelve standard types of gradua- 
tions. Each style is available in 6-, 12-, 
18- and 24-in. lengths. Made of an 
aluminum alloy, scale will maintain its 
accuracy and hold a true, smooth ruling 
edge. The graduations do not extend to 
the drawing edge; consequently graphite 
smears are eliminated and drawings stay 
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LHYMNG IS CYOES/VE. = 
the Ol’- fe old-Teashroned Udy, / 


You know the costs involved in your thread tapping department—the 
time consuming operations involved—the consistent.scrap rate of im- 
properly threaded parts. Now, Eaton-Reliance offers “thread=eutting” 
Springtites and Sems to help reduce these production costs. 





costs can be cut with 
Reliance ‘“thread-cutting” (and timesaving) 
Springtites and Sems! 





With Reliance “thread-cutting” FOR ALL MATERIALS 
Springtites and Sems you can re- 
s TYPE 1 for STEEL 


duce tapping costs and eliminate bitin diaw aieeiandatiial 


operations in your assembly work. - — Stand- 
. . . ar macnine screw 
Simply drill the hole—drive the threads plus Reliance 
screw. A 1-2 operation that cuts feck washer for 
: stronger, tighter fast- 
perfectly mated thread in the enings. 
material and keeps bolted assem- — 
blies tighter longer. Test the ad- FOR DIE CASTINGS 
vantages of Reliance “thread-cut- Specially designed 
. , 5 : for die castings and 
ting” Springtites and Sems—write metals that powder 


when driven. Stand- 
ard machine screw 
production costs. thread and Reliance 
lock washer for ex- 
ceptional tightness. 


for samples today, and reduce 


TYPE 25 
| es For every type of 
/ eS Plastics assembly, 


Write today for your / Type 25 _ features 


free copy of Bulletin / spaced threads to 
S49A that describes keep stripping to a 
Reliance “thread-cutting 


: " ee ia: | minimum. 
Springtites and Sems SS Te 











OFFICE AND PLANTS @® MASSILLON, OHIO 


SALES OFFICES: NEW YORK e CLEVELAND e DETROIT @ CHICAGO e ST. LOUIS 
SAN FRANCISCO @ MONTREAL 


ericall 
re uae Beauty 


are SOLDERING IRONS 


for PRODUCTION JOBS 
LARGE or smal f 


Wy 


For descriptive catalog pages write Dept. S-2 


AMERICAN ELECTRICAL HEATER CO. 


Betewis 2, MICH. 


clean. While these scales were designed 
for use with Boardmaster drafting ma- 
chines, the chucks with which they are 
fitted permit their being used on any 
standard drafting machine. Universal 
Drafting Machine Corp., 7960 Lorain 
Ave., Cleveland, Ohio. 

e No. 40, Reader r 


ELECTRIC COUNTER 


Four-digit electric counter can be reset 
to zero by one complete turn of the reset 
knob. Counter may be actuated by a 
switch, relay, or photoelectric unit. Only 
12340 in. long, 1%g6 in. wide and 21%g¢ in. 
high, instrument accurately registers elec- 


tric impulses at speeds to 600 per min. 
Counter is completely enclosed in a metal 
case with a plastics window. It operates 
on 6, 12, 24, 48, or 115 volts d-c, or 60- 
cycle a-c. Production Instrument Co., 
700-04 W. Jackson Blvd., Chicago 6, Ill. 

No. 41, Reader Inquiry Facility, pege 231. 


“HAND” CALCULATOR 


Portable calculator combines portabil- 
ity of a slide rule with speed and accu- 
racy of a large desk calculator. Calculator 
will add, subtract, multiply, divide, as 
well as figure square roots, factors, cubes, 
and percentages. The device carries to 
five decimal places and totals to 99 bil- 


ELECTRICAL MANUFACTURING 











































‘set 


‘set 


min. 
netal 
rates 









SEYMOUR SERVICE 


NICKEL SILVER..... PHOSPHOR BRONZE..... NICKEL ANODES 
aaron WELDING ROD ..... whatever your requirements may be, specify 
SEYMOUR for shipment from strategically located distributor warehouses. 
Write us or consult with your nearest Seymour distributor for shipping 
dates on mill run quantities. 


If you want SERVICE, you want SEYMOUR! 





REPRESENTATIVES 


New York Office Providence, R. I. 
H. S. Samson, Mgr. Geo. M. Crawford 


122 E. 42d St. Box 418 
New York 17, N. Y. Providence 1, R. I. 
Tel. MUrray Hill 3-5490 Tel. SCituate 1-5705 





THE COREY STEEL COMPANY (Mill Products) 
CICERO 50, Ill., 2800 S. 61st Court 
DAVENPORT, lowa, 736 Federal St. 
INDIANAPOLIS 19, Ind., 119 S. Emerson St. 
MILWAUKEE 2, Wisc., 647 W. Virginia St. 
SOUTH BEND 16, Ind., 1113 Beale St. 
MINNEAPOLIS, Minn., Northwestern Bank Bldg. 


WILLIAMS & COMPANY (Mill Products) 
CINCINNATI 19, O., 3231 Fredonia Ave. 
CLEVELAND 14, O., 3700 Perkins Ave. 

COLUMBUS 12, O., 851 Williams Ave. 
PITTSBURGH 12, Pa., 901 Pennsylvania Ave. 

TOLEDO 2, O., 650 Woodruff Ave. 





DISTRIBUTORS (Anodes) 


Eaton Chemical & Dyestuff Co., 1490 Franklin 
St., Detroit, Mich. * Crown Rheostat & Supply 
Co., 3465 N. Kimball Ave., Chicago, Ill. 
Munning & Munning, Inc., 202-208 Emmett Ave., 
Newark, N. J. * W. M. Fotheringham, 977-81 Niagara St., Buffalo, N. Y. 
Enthone, Inc., 442 Elm St., New Haven, Conn. * The Gilbert Tramer Co., 
1217 Main Ave., Cleveland 13, Ohio * Bart-Messing Corp., 229 Main 
St., Belleville 9, N. J. 






THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 


NONFERROUS ALLOYS SINCE 1878 


APRIL 1952 199 






el) ee 
Tra 
delivery... Bs 
safely into % 
your 
OS 


PRP can deliver plastic moulded 
parts directly to your door, geared to your production 
schedule. Our fleet of trucks and private planes provides 
this unique plus service which prevents shipping damage and 

production hold-ups. Other PRP services include designing, 
tooling, and production in small quantities, or in millions. 

Telephone or write us about your problems. 

Or, if you prefer, our plane will speed you 
here to see our facilities and 


discuss your problems. 


When you look for plastic 
mouldings, look first to 


Plastic Research Products, 


Tae ONT 


lion. Figures can be checked and re- 
checked on three sets of dials. Weight is 
only 8 oz. Curta Calculator Co., 5543 S. 
Ashland Ave., Chicago. 

No. 42, Reader Inquiry Facilit 


LABELING TAPE 


Stylus, pencil, or any blunt instrument 
can be used for writing on this pressure- 
sensitive tape. Water-, oil-, and smudge- 
proof, the tape is made of two layers of 
acetate, with a white waxy substance 
laminated in between. Pressure on top 
clear layer indents the white substance 


and exposes bottom colored layer. Tape 
is suitable for labeling machinery, parts, 
circuit components and other equipment, 
particularly in the laboratory, since it ad- 
heres to glass, metal, plastics, and ceram- 
ics. Writing remains legible over a tem- 
perature range from —40 to 160 F, 
Available in four colors and in widths 
from % to 2 in. Labelon Tape Co., Inc., 
450 Atlantic Ave., Rochester 9, N. Y. 
rcle No. 43, Reader Inquiry Facility, page 231 


Laboratory and 
Engineering 
Equipment 


To obtain additional information on items 
reviewed below, the Reader Inquiry Fa- 
cility with postpaid return cards is pro- 
vided on page 231, where titles and key 
numbers are repeated for convenience. 
Fill out card, circle numbers desired 
and mail. 


COMPRESSION TESTING MACHINE 


Portable hydraulic compression ma- 
chine can be used for testing metal, ce- 
ramic, plastic parts and similar material. 
The load is applied to the test specimen 
through a hydraulic system actuated by 
compressed air. When connected to @ 
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LOW CARBON NICKEL * DURANICKEL® *« INCONEL® 
INCONEL "X”"® « INCOLOY® ¢ NIMONICS 
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It took a strong arm 


...and a sure touch 


Cream... eggs... butter... salad dressing... 
Mom needed a strong arm and a sure touch to 
beat them to the right consistency. 

Nowadays there’s no guess work. She just 
turns the dial on her electric mixer to the in- 
gredient and consistency she wants. These 
three beaters do the work automatically .. . 
and they don’t slow down or stall when the 
batter begins to get stiff! 

General Electric’s patented, constant speed 
control—worked by a current-carrying Dura- 
nickel® spring— does the job. 

In three years and thousands of mixers, 
there’s never been a complaint about this 
Duranickel spring. And in their tests, they 
have found no other alloy that would serve as 
satisfactorily in this application. 

It has to be extremely durable, must retain 
its spring properties while “making and break- 
ing” as often as 400 times a second at tempera- 
tures as high as 400° F. 

Finally, it has to have adequate conductivity 
and low resistance, so that excessive tempera- 
tures would not result in damage to other 
mechanism parts. 

Perhaps you, too, have a job Duranickel or 
one of the other Inco Nickel Alloys can do. 
There’s a right one for almost any application. 
Whether the problem is withstanding high 
temperatures, resisting corrosion and embrit- 
tlement, fatigue resistance, oxidation . .. what- 
ever...there’s almost sure to be an Inco Nickel 
Alloy to fit your requirements. 


Free Booklet and Help With 
Special Metal Problems 
Now, Nickel and its alloys are on extended 
delivery. Meanwhile, for help in solving your 
design problems, write George Anner, c/o 
Inco’s Domestic Appliance Field. Ask him for 
a copy of “66 Practical Ideas.” It’s a free book- 
let that tells why, where, and how other elec- 
trical designers use these alloys. 


The International Nickel Company, 
67 Wall Street, New York 5, N. Y. 


MONEL® « “R"® MONEL® “K"® MONEL 
“KR"® MONEL « "S"® MONEL « NICKEL 
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General Electric triple-whip 
mixer. Constant speed control 
plus spotlight to illuminate 
bowl contents are features of 
this time and labor saving 
electric mixer. 


Notched Duranickel leaf spring 
down center of contact switch 
assembly. Control knob cam 
bears down on helical spring 
which presses on one side of 
leaf spring. A nylon roller 
(controlled by a governor) 
spins at up to 20,000 rpm 
against the other side. The 
action “makes and breaks” 
current flow for constant beat- 
er speed. 


General Electric Automatic 
Sandwich Grill and Waffle 
Iron. Lead-wire casings are 
close-wound of .026 in. di- 
ameter Monel® wire. Cam 
and contact springs are Dura- 
nickel. Lead wires are “D’’ 
Nickel. 


Thermostatic heater ribbon, 
main switch spring, heating 
elements . . . all are Nickel 
Alloys . . . chosen for their 
specific desirable qualities in 
this General Electric Automat- 
ic toaster. 






HOOVER HONED RACEWAY* 


POLISHED 
Polished Raceway surface 
magnified 100 times as 
used in other ball 
bearings 


* HOOVER HONED 
Racewoy surface magnified 
100 times, as used exclu- 
tively in Hoover Bail 
Bearings. 


it’s the 
raceway 
that 
makes the 
difference 


HOOVER 


americas enaly 


BALL BEARING 


eee eee 


90% longer life 
30% greater load 
Amazing Quietness 


The Aristocrat 
ae 2) 


convenient air source it is ready for test- 
ing; no warm-up period is required. The 
load applied to the specimen is indicated 
on the dial of a double proving ring. A 
double proving ring is used to obtain 
greater accuracy in the low range in tests 
involving large loads, as well as to elimi- 
nate the necessity of changing rings for 
different tests. When the capacity of the 
more sensitive outer ring is reached, the 
heavier inside ring is brought into action. 
This method permits taking advantage of 


the higher sensitivity of the outer ring 
without danger of overloading. The low 
range of the double proving ring is sensi- 
tive to loads of 0.1 lb. The load applied 
to the specimen is indicated on the dial 
of the double proving ring. Complete 
stress-strain data may be obtained by 
reading the proving ring dial and the 
specimen strain dial at intervals during 
the test. If desired, the load can be re- 
leased instantaneously at any time during 
the test or at the moment of failure. The 
standard model has a capacity of 350 lb 
under an operating air pressure of 100 
psi, but machines with capacities up to 
1000 Ib can be supplied on order. Light- 
weight air-storage tank with carrying 
handles is available for use where no 
regular air supply is available. Labquip 
Corp., 4520 W. North Ave., Chicago 39. 
Circle No. 44, Reader Inquiry Facility, page 231. 


VOLT-OHM-MILLIAMMETER 


Portable vacuum-tube volt-ohm-milli- 
ammeter, Model 601, is battery operated. 
Instrument accurately measures a wide 
range of a-c and d-c voltages, resistances, 
and currents. It has 6 d-c voltage ranges 
from 3 to 1200 volts full scale, 13-meg- 
ohm input impedance; five a-c voltage 
ranges from 3 to 300 volts full range, 6- 
megohm input impedance; 6 ohm ranges 
from 1 to 100 megohms; and 6 current 
ranges from 3 to 1200 ma. Designed fot 
all types of electronic and industrial work, 
it can be used to make measurements on 
ungrounded or symmetrical circuits. 
Either positive or negative d-c voltages 
can be measured without switching leads. 
The meter also has a signal-tracing test 
probe for measuring dynamic voltages in 
signal-carrying circuits without interfer- 
ing with circuit operation. Battery life ex- 
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BEFORE, 4 threaded retainers required to hold 
ports of drill press assembly together. Machining 
of threads was slow, costly...required skilled 
labor. Threaded retainers took up much space. 





BEARING 
SPACING 


| WALDES TRUARC RETAINING RINGS GIVE PRECISION FASTENING | 
save $3.50 per unit in redesign of miniature Spindle Assembly 


Passi 


AFTER. 6 Truarc Rings require only 6 simple 
grooves...lock parts firmly together for life of unit. 
Quick, easy to apply...no skilled labor needed. 
Length of spindle assembly cut 9/16”. 


TRUARC STANDARD 
EXTERNAL RING 
TYPE 5100 


TRUARC BOWED 
INTERNAL RING 
TYPE SOOI-~ 


TRUARC BEVELED 
INTERNAL RING 
aS og be 10] 0. 


TRUARC INVERTED 
EXTERNAL RING 
TYPE 5108 


TRUARC STANDARC 
INTERNAL RING 
TYPE 5000 


In Philips & Hiss Company's new 
Miniature Drill Press, tolerances are 
critical . . . compactness, important. 
By using 6 Truarc Retaining Rings, 
they cut the length of the spindle 
assembly 9/16”. The machine is 
more securely assembled, smaller, 
lighter. What's more —Truarc Rings 
eliminated threaded retainers and 
mating threads, saving 68 minutes 
of machining and skilled assembly 
time, or a saving of $3.50 per unit. 

Redesign with Waldes Truarc 
Rings and you, too, will save on 
assembly time, improve product 


SEND FOR NEW BULLETINS => 





performance, facilitate easier ser- 
vicing of whatever you make. 

Wherever you use machined 
shoulders, bolts, snap rings, cotter 
pins, there's a Waldes Truarc Retain- 
ing Ring designed to do a better job 
of holding parts together. They're 
precision-engineered ... quick and 
easy to assemble and disassemble. 
They give a never-failing grip, can 
be used over and over again. 

Find out what Truarc Rings can 
do for you. Send your blueprints to 
Waldes Truarc engineers for indi- 
vidual attention, without obligation. 





6 TRUARC RINGS (5 different types) 
EACH SOLVED ASPECIAL PROBLEM 


STANDARD EXTERNAL RING } f 
STANDARD INTERNAL RING 5 ‘OFMS secure 


shoulder, gives tight pressure fit when 
installed in a groove. 


INVERTED EXTERNAL RING 


Provides uniform shoulder for curved 
abutting surfaces. 


BOWED INTERNAL RING 


Takes up end-play resiliently, accom- 
modates accumulated tolerances. 


BEVELED INTERNAL RING 


Takes up end-play rigidly, remains secure 
against thrust and vibration. 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. I. C. 1, N. Y. 
Please send engineering specifications and data on Waldes 


r 


YY 


) 
er 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
U.S. PATENTS; 2,382,947; 2,362,948; 2,416,852; 2.420.921; 2,428,341; 2,439,785; 2,441,846; 2.455.165; 


WALDES 


2) TRUAHL 


REG. U.S. PAT. OFF. 


RETAINING RINGS 


2,483,360; 2,483,383; 2,487,602; 2,487,803; 2,491,306; 2,509,081 AND OTHER PATENTS PENDING. 
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Truarc Retaining Ring types checked below. ¢y4_044 

D Bulietin #5 Self-locking ring types | 

0 Bulletin #6 Ring types for taking up end-play | 
i 0 Bulletin #7 Ring types for radial assembly 
i QO Bulletin #8 Basic type rings i 
O Send me information about the Waldes Grooving Tool. 
I Name i 
| Title i 
1 Company 1 
I Business Address i 
1 a State________5678 ! 
is csindmecenapaiannnendaeanianamneeian imam 
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ceeds 100 hr of normal operation (four 
hours per day). Dimensions are 10 x 63% 
x 5% in. American Chronoscope Corp., 
316 West First St., Mount Vernon, N. Y. 
No. 45, R« t » 23 


VOLTAGE TESTER 


Coil construction of voltage tester is 
said to eliminate the possibility of short 
circuits. Three separately insulated coils, 
connected in series are used. While break- 
down of one coil is possible, simultaneous 
breakdown of all three is remote. In ad- 


dition, coil terminals are separated by the 
full length of the coil, since the circuit RF NOISE SUPPRESSION 
is brought in at one end of the tester and FILTERS DESIGNED FOR 


out the other, forming a “straight- 


through” circuit. An additional feature YOUR SPECIFIC PROBLEM 
is that only one test prod is required, DELIVERED WHEN YOU 


since the unit itself forms the other lead. 


Control motors for variable (The circuit is carried into the end of the NEED THEM eke 


in T epee case through the coil and out at the side.) 
alee Aen shane y M Tester is designed to give voltage read- 


giants must withstand extreme SJ-ILZF RON 


changes in vibration, heat and 


2 z 
aN 3 has positive quality control! 
speed. Failure may mean dis- : Bi. 2 aE , q 7 
rorsi- a ; Par i VOLT-A 
: i /* FILTRON coil structures represent the finest 
‘ f ¢ . r engineering in wire wound inductors. 
To meet these rigid specifica- o : FILTRON core structures are the result of 
; ; i HE : years of research to develop the best ma- 
tions, aircraft engineers choose SE 3 terials suited for your filter. 
Kirkwood commutators. aS \ FILTRON capacitors’ sections are designed 


and manufactured specifically for your RF 
interference Filter. 


FILTRON’S filter design assures economy of 
size and weight. Our metal fabrication de- 
partment will construct a filter housing to fit 
the available space. 


FILTRON’S modern shielded laboratories are 
available for the RF Interference testing and 
filter design for your equipment, to the re- 
quired specifications. 


You'll find dependable Kirk- 


wood commutators to meet your L 


con 


coms 
, 
. 4 "i fd j ‘ 
, 
SEPARATORS 


needs, too — or we will build 





them to your specifications. 


Send your prints for estimate. 


RF INTERFERENCE SUPPRESSION FILTERS FOR: 


ings up to 575 volts a-c and 600 volts 


tk ae . Motors Dynamotors 
ot \< d-c. A magnifying lens on the voltage in- Generators Power Plants 
. 1 ¢ Actuotors 
dicator makes the scale easy to read. eset Gasoline 





J 
ij 
+ Sittler Corp., 18 N. Ada St., Chicago 7. Controls Bagines 
7 ; ‘ 


And other RF Interference producing equipment 
No. 46, | 


bo 
sf Send for our LATEST CATALOG 


eo K | io AT ft ft t HAND PYROMETER on your company letterhead 
Type FH-1l pyrometer is especially 
tHe FEL FROWN co.., inc. 


COMMUTATOR COQ. useful where a temperature detector does 
, not need to be installed permanently. Its 
Oh TI meen ene eT two scale ranges are 0-500 F and 0-1500 FLUSHING, LONG ISLAND, N. Y 


1345 CARNEGIE AVE. CLEVELAND 15, OHIO F. Readings can be made directly from 
scales: no calculations or corrections are 


required. Three interchangeable tips are 


LARGEST EXCLUSIVE MANUFACTURERS 
OF RF INTERFERENCE FILTERS 
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| Why not think BIG 


when you plan on plastics ? 















If you have always limited your think- 
ing on plastics to fairly small pieces, 
We invite you to consider them in a 
brand new light as material for 
Major units or components. 

Bigger presses, improved techniques 
in custom molding, and the versatility 
of phenolics developed by Durez have 
greatly ex/arged the utility of moldings 
in recent years. 

Pieces weighing up to 40 pounds 
and more are now turned out, ready 
Sor assembly, at mass production speed. 
These range up to 15x 18”x 36”, 
and their size is determined only by 
the capacity of available presses. The 


PHENOLIC PLASTICS 
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TELEVISION CABINET 
Motorola, Inc. 
EERE ne Sa eta PEAK i TF 


HEAVY-DUTY SWITCH PANEL 
1. T. E. Circuit Breaker Co. I 


larger the size, the greater is the econ- 
omy available through elimination of 
many machining, assembly, and fin- 
ishing operations. 

In large and small moldings the 
inherent characteristics of Durez 
phenolics have won them an important 
place in industry. They mold to critical 
tolerances. They have outstanding 
electrical values and resistance to 
chemicals and to heat, plus impact 
strength and permanence of finish. 

It will pay you to discuss your large 
projects with your custom molder. For 
specialized assistance, feel free to call 
on Durez technicians in your area. 


THAT FIT THE JOB 


ROCM VENTILATING FAN 


Chicago Electric Mfg. Co. 





POPCORN WARMER BASE 
Buddy Boy Popcorn Co, 


MOLDING COMPOUNDS 
INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 


Our monthly “Durex Plastics News” 
contains many useful ideas. May we 


place you on the list? Durex Plastics @ 


' Chemicals, Inc., 1304 Walck Road, 


-* North Tonawanda, New York, 
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WHY NOT 


Cast a 
magnesium 
mousetrap? 


Maybe it IS a lousy idea... 


On the other hand, maybe it’s as practical as using cheese 
for bait. 


Frankly, we haven’t gotten out a slide rule or put our 
thinking cap on tight, to figure it out one way or the other. 
Maybe the mice wouldn’t go for it. 


But we do know a lot of things WILL be cast in magnesium 
or aluminum after military requirements are satisfied. 


A lot of things no one ever thought would be. 


So whatever your plans are; whatever directions they might 
take; whatever products you might have on scraps of paper, 
in preliminary drawings, or just plain ideas-on-the-brain 
.... keep an open mind in terms of magnesium or aluminum 
in sand-cast, semi-permanent or permanent mold form. 


Particularly Well-Cast castings. 


Naturally. 


Well-Made Wood and Metal Patterns * Ampco Bronze Castings 


Almost a half-century of Experien 


THE WELLMAN sronze Pa Las 


DEPT. 6, 12800 SHAKER BLVD., CLEVELAND 20, OHIO 








available for the pyrometer: a surface 
tip, an immersion tip for liquids and 
molten metals, and a two-prong contact 
tip. These tips, together with flexible and 
rigid extension arms, can be easily 


“a 


changed. The automatic cold-junction 
compensation feature of the FH-1 elimi- 
nates the need for manual adjustment of 
the pointer for variations in the tempera- 
ture of the instrument or its surrounding 
atmosphere. Typical applications include 
temperature checks or plastic molds, 
ovens, and pre-heated metals for weld- 
ing. General Electric Co., Schenectady 5, 
N. Y. 

Circle No. 47, Reader Inquiry Facility, page 231 


ELECTRIC MANOMETER AND 
FLOWMETER 


Electronic manometer and flowmeter 
has no glass or plastic tubes and contains 
no fluids. The electronic manometer op- 
erates from a noble metal thermopile. 
When used as a manometer, the two 
taps on the gage tube are connected to 
the two points at which the pressure dif- 
ference is to be measured. To use the 
instrument as a flowmeter, the tube is 
placed directly in the line for low flow 
rates, or connected to pressure taps on 
two sides of a calibrated orifice for high 
flow rates. Instrument measures ex- 
tremely low pressure differences and has 
a dual range of 0.001 to 0.1 in. and 0.1 


to 2 in. of water. Manometer can be used 
for direct indications; it can also be at- 
tached to a recorder. Since the calibra- 
tion and accuracy of the instruments is 
unaffected by the length of cables from 
the gage tube to the meter, remote in- 
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THE FASTEST MOST ECONOMICAL WAY TO 


For hand tool application: AMP CERTI- 

CRIMP* tools are gauged to +.003” to 

insure precision crimp. Tool and terminal are 

dot and color matched. Jaws will not release 
until proper crimping pressure has been reached. 


PR 


In Canada: ONTARIO, R. M. HUTCHESON, 10 Nordale Crescent, Hardington, P.O. 
Toronto 15, Elgin 5647 
QUEBEC, BRUCE C. WALLACE, 3275 Linton Boulevard, Apt. 9 
Montreal, Belair 8345 
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APPLY TERMINALS TO WIRE IS TO USE 

AMP AUTOMATIC MACHINES WITH 

AMP PRE-INSULATED* CORROSION 
PROOFED TERMINALS ! 


No capital investment for machinery ! 
You can make as high as 1800 com- 
plete, uniform, INSULATED terminations 
per hour. Connections are noise free, 
vibration proof, give extreme resistance 
to salt spray, and meet all other stan- 
dards and approvals required for the most 
simple or the most critical applications in 
all kinds of electrical circuits. 


. 


AIRCRAFT-MARINE PRODUCTS, INC. 


2100 Paxton Street, Harrisburg 6, Pennsylvania 
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stallation of the tube is possible. Ac- 
cessories available with the instrument 
include a five-position switching attach- 
ment. This permits the monitoring of 
gage tubes in five locations with one 
indicating meter. The instrument operates 
on 110 volts, 60 cycles. A constant-volt- 
age transformer is available to eliminate 
effects caused by variations in the line 
voltage. Hastings Instrument Co., Inc., 
Super Highway and Pine Ave., Hampton 
10, Va 

rcle No. 48, Reader Inquiry Facility, page 231 





AIR-POWERED NUT RUNNER 


Air-powered nut runner, Model MA- 
25, provides precision torque control in 
the 0 to 25 in-lb range. Special gearing 
is available to extend this torque range 
to 40 in.-lb. Tool is especially useful 
where too much torque would cause 
breakage or distortion of light metal 
parts, castings, or plastic. It is accurate 
within 2 per cent of torque limit. The 
desired torque is obtained by using the 
built-in torque wrench as a gage. In op- 
eration the tool stops automatically when 
the predetermined torque is reached. The 
tool is adaptable to horizontal, vertical, 
or angular operation. Quick-change types 
of wrench adaptors are available. A stand- 
ard deflection-type torque wrench _ is 
used in the tool, which weighs 6 Ib. The 



















BUTTERFLIES 
IN YOUR 
LIGHTING SYSTEM 






GET FULL LAMP LIFE 
REDUCE REPLACEMENTS 


wre STABIL[NE suromane 


VOLTAGE REGULATORS 


Surveys have conclusively proved that good lighting speeds up 
production and reduces rejects and accidents. But fluttering 
“butterfly lighting’ caused by variations in line voltage can 
easily destroy the efficiency of the most carefully engineered 
lighting systems. 



















Fortunately there’s a simple and economical cure. A STABILINE 
automatic voltage regulator will take the bugs out of your light- 
ing system quicker than you can say D.D.T. You'll get full effi- 
ciency from your lighting and all other electrical equipment plus 
reduced maintenance and replacement costs. 


complete unit includes a remote control 
box that contains solenoid valves and 
control switches. Accessories are avail- 
able to filter air and regulate pressure. 
Garvin Brothers Inc., P.O. Box 536, South 
Bend 24, Ind. 

Circle No. 49, Reader Inquiry Facility, page 231 


There’s a Stabiline automatic voltage regulator for every powet 
requirement, and it can easily be installed in any existing elec- 
trical system. Uncontrolled line voltage may be costing you more 
in money and trouble than you realize. Why don’t you learn 
the important facts about it today. Send for STABILINE Bulletin 
$351 today. 
















STROBOSCOPE 


Labstrobe, Model 18, is a small strobo- 
scope unit giving 60 brief flashes of light 
per sec when connected to a 115-volt 60 
cycle a-c power line. Standard neon bulb 
is used. Housed in a chromium-plated 
case, Model 18 is the same size as a 
standard two-cell flashlight. An alumin- 
ized reflector directs the light forward to 
increase the illumination provided. The 
unit is useful for determining the number 
of revolutions of motors, machines, 















Just write to: 
1304 THURE AVENUE 
BRISTOL, CONNECTICUT) 
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USE HALF THE VARNISH — 
GET BETTER PROTECTION... 
WITH ““HIGH-SOLIDS” 

G-E GLYPTAL” RED 


Because of its high-solids content (65% ) and its excellent 
relative build, one coat of General Electric’s Glyptal Red 
insulating varnish provides better protection than two or more 
coats of most ordinary enamels. Moreover, G-E Glyptal Red 
protects best when used in thin coats. This means 

additional savings in cost of materials. 


Time-proven G-E Glyptal Red is specified again and again for 
protecting vital defense equipment where severe operating 
conditions are encountered. It has excellent resistance to heat, 
moisture, chemicals, oil, acid and salt water. For protective 
insulating finishes for electrical rotating equipment, remember: 
G-E Glyptal Red offers better protection with fewer coats. 


For complete details on G-E Glyptal Red or any of the other 


G-E insulating products, just write to General Electric Company, 


Section V-2, Chemical Division, Pittsfield, Massachusetts. 


* Reg. t S. Pat. Off. 


Y 
7 CHR fue joe confi CHCE UR — 


G-E Glyptal Red is easily applied to stator end windings 
by spray and brush. Dip method can also be used. 


G-E insulating materials include: 


Silicone Insulation Insulating Varnishes 
Sealing and Filling Compounds 
Mica Insulation 


Varnished Cloths and Tapes 


“No equipment is better than its insu‘ation.” 


Look to G.E. for laminates, too! 


General Electric offers a complete line of 
laminated sheets, tubes and rods, and molded 
laminates with cloth, paper, glass fabric or 
special bases for a wide range of insulation 
and other industrial uses. 





GENERAL @QELECTRIC 
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Supplies Power for: 
= c/ 


( 


1g i 
Aircraft Components 


Machine Tools 


MARCO 


INDUSTRIES, INC. 


788 Terrace Blvd., Depew, New York 


® Here is an entirely new line of MARCO Fractional Horse- 
power Motors designed to give your product that extra 
power essential in so many units. These new Permanent 
Split Capacitor Motors are engineered and manufactured 
with the same care and precision of other Marco Motors. 
You will get the same fine performance tailored to your 
particular requirements. 

MARCO Permanent Split Capacitor Motors are available 
in totally enclosed or open designs with 60 cycle speeds 
from 850 rpm to 3450 rpm; ball or sleeve bearings; 1/30 
H.P. co 1/4 H.P. Voltages are 110 or 220 for 25, 50 
and 60 cycle. These motors can be supplied in either 
standard or Tri-Motor designs to operate at a single speed, 
two speeds or completely variable as desired. Mountings 
are available in rigid, resilient, flange and stud types. 


For more specific information on MARCO Motors for your 
product, mail in the check list below. 


Please send your recommendations for a motor 
to fit our specifications listed below: 


Name.. 
Company....... 
Address... 


H. P. 
Shaft Specifications 
Product 


Current 
Speeds 
Mounting 


Special Specifications 


onTelit aa liley 
tailored" to 
AL ae lal See 
ready-made prices 


phonograph turntables, and other equip- 
ment. Power consumption is less than 1 
watt. The flash duration is approximately 
100 microsec, measured at 50 per cent of 
peak intensity. Berkshire Laboratories, 
512 Beaver Pond Rd., Lincoln, Mass. 
~ircle No. 50, Reader Inquiry Facility, p 
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OUTPUT POWER METER 


Type OP-961 has been designed to 
read power or impedance at all impe- 
dances over the audio frequency range. 
With an impedance adjustable over a 
range of 40 steps from 2.5 ohms to 20,- 
000 ohms, the instrument will measure 
50 watts in steps of 0.1 milliwatts. It is 


also calibrated to measure decibels from 
—10 db to +47 db. As a result of the 
characteristics of the impedance-chang- 
ing network, which remains essentially 
resistive at audio frequencies, and the 
meter multiplier network, which has a 
constant impedance at all frequencies, 
readings over a range of 20 to 15,000 
cycles are accurate within 2 per cent. 
Daven Co., 191 Central Ave., Newark, 
N. J. 

rcle No. 51, Reader Inquiry 


Facility, page 23). 


SYNCHRO ZEROING DEVICE 


Synchronull Model U100 is designed 
for zeroing 60-cps and 400-cps synchros 
of all types and sizes. A simple switching 
operation automatically selects proper 
test-circuit connections for each type of 
synchro, as well as the proper sequence 
of test circuits for the zeroing operation. 
This procedure eliminates the possibility 
of making improper connections, thereby 
eliminating errors in test results and as- 
suring safety of personnel and equip- 
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specialist relies on Polyken 


l 
y 
f 
By 
How to meet 
; P 
: JAN-P-127- Amend 3 
4 2 
) 
5 Safely, economically 
is 
Packaging and crating for Gov't Spec 
and export is the business of August G. 
Barkow Co., Milwaukee. They rely on 
Polyken Industrial Tapes—made by the 
company that makes 30 tapes meeting 
Government Specification JAN-P-127- 
a , 2%) &? Amend 3. 
TAPING SHUT the ignition key slot on the Army’s mobile shower unit. Worker uses Polyken For example, on U. S. Army mobile 
Tape No. 214. You can see where he’s already sealed a packaged fire extinguisher (upper left), a ; P j 
valve outlet (upper right), as well as the instrument panel which he is just completing. shower units, manufactured by Cleaver- 
aa : “ty ot i ; : Brooks Co., Barkow uses Polyken No. 
* — 214 to seal all openings—seams, pipes, 
hoses, and tool kits—against dirt, dust, 
moisture and rust. 
Polyken No. 214, used here, is black. 
Also available in nine other colors—all 
conforming to the same Government 
Specification—ali equally fast, sure, 
economical. 
rom 
the These 30 tapes represent only a small 
ng- - - : ree 
‘iy part of our full line of ‘tapes that do 
the things you never thought tape could 
ia do.” Send in coupon for free samples 
,000 and booklet. 
‘ent. ‘ i aa r = 
rark, COMPLYING WITH GOV'T SPECS, these army mobile shower trailer units are sealed with 
Polyken No. 214, ready for overseas shipment. 
a. ey, © rere 1 
® pe Polyken, Dept. EMD | 
i & 222 West Adams St., Chicago 6, Illinois | 
med ay For specifications, samples, and further information | 
hros 4 on No. 214 and other Polyken tapes, please send 
hing ay, me your FREE BOOKLET, ‘‘Tape is a Tool.”’ 
hing ¢ * | 
oper Ne Name____ Title = | 
ye of | 
: Company. 
once 
enc INDUSTRIAL TAPES 
tion. Street Address | 
‘ity 
— Department of Bauer & Black City ne cums 
all 





Division of The Kendall Company 
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ment. High sensitivity in the null-indi- 
cating tuning eye permits accuracy in 
zeroing synchros. Ten mv, corresponding 
—— — e > 2 ~ aE to about 0.6 min of angular error, can be 
é oe: OE detected. Ultrasonic Corp., 61 Rogers 

St., Cambridge, Mass. 
ircle No. 52, Reader Inquiry | ty, page 23] 
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‘S SWITCHES 4c lor the Asking 


To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 231. 






Fishing for waterproof toggle 
switches? Then get your hooks into 
these! They actually open and close 
electrical circuits underwater . . . func- 
tion perfectly from 65° below zero to 165° above 


. defy salt spray . . . and withstand shock and 
vibration! 































CONNECTORS-—Bulletins LS5-1951 and 
GB4-1951 cover Type LS laboratory and 
switchboard and Type GB battery con- 
nectors, respectively. LS-5-1951, consist- 
ing of 10 pages, includes descriptions of 


Riverside engineers developed the prototype of 
this switch to meet aircraft requirements, then 
modified it for present applications. It’s being 
furnished now with ratings from 20 to 200 am- 
peres, in toggle arrangements of momentary ON or two new fittings recently added to the 
OFF and stationary ON or OFF, with one or two laboratory and switchboard lines: the CS 
hole mounting. Switch body is encased in a molded EXPERIENCED osmeny PERSONNEL tandem-type connector and the combina- 
rubber compound developed to meet military we er ry Sell Eee ee 
specifications. Waterproof lead wires are vulcanized ete oot aaa me saan ae 
into the rubber case and become integral parts of disconnecting starting equipment, both 
the assembly, as does the switch mechanism itself. military and industrial. Also described 
Waterproof connectors are assembled to the leads are the new design features of the Type 
wh i ’ AN2551 plug, and Type AN2552 battery 
pone suai. as well i a new fitting con- 
Perhaps now, or with further modification, this forming to Navy-BuAer = specifications. 
switch can put a “‘plus” into your product! Addi- Construction details, ratings, illustrations 
tional applications, better performance, “built-in’’ om and dimensional drawings are included 
; in both bulletins. Cannon Electric Co. 

safety for an appliance or power tool . . . or to ste: datas Ancenaley'Rencillt, ten 200 
solve some other problem for you. Consult our = er Te 

engineers. They’ll be glad to give you design and 
manufacturing recommendations for any intricate 
electrical devices or assemblies. Send specifica- 
tions, prints or samples . . . today! COMPLETE PRODUCTION FACILITIES 






























STROBOSCOPES—A complete line of 
stroboscopes is described in an illustrated 
8-page bulletin. An explanation of how 
the stroboscope works is given, together 
with specific applications of the different 
instruments. Detailed specifications and 
prices are included. General Radio Co. 
Cdk Circle No. 54, Reader Inquiry Facility, page 23] 


Y WE. "UE Manufactur INE PRECISION BEARINGS -— Illustrated 


136-page catalog is a comprehensive 


AND ELECTRICAL SUPPLY COMPANY guide to bearing selection. It contains 


information on bearing load computations 





10227 MICHIGAN AVENUE e DEARBORN, MICHIGAN ¢ PHONE Tiffany 6-6800 and charts of load formulas. Also dis- 
cussed are the factors influencing bearing 
WIRING HARNESSES AND ASSEMBLIES e CORD SETS e HEATER AND EXTENSION selection. Indexed for easy reference, the 


CORDS e ELECTRICAL SWITCHES e RELAYS e MOLDED RUBBER PRODUCTS 


various sections discuss engineering data, 
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/ Technical help on 
FINISHING METHODS 


Do you spray, dip, flow-coat or all three? 
Sherwin-Williams’ wide background of ex- 
perience in all types of production finishing 
methods—including electrostatic, automatic 
and hot spray—may help you solve produc- 
tion problems, whether defense or civilian. 


2 Specialized help on 
FINISHING MATERIALS 


Sherwin-Williams Industrial Production Line 
Finishes include a complete line of primers, 
reducers and finish coats for air drying and 
baking, for wood and metal, especially de- 
signed to meet civilian production line re- 
quirements. 


3 Industry-wide experience 
on FINISHING DEVELOPMENTS 


Sherwin-Williams’ broad experience in finishes 
and finishing systems for all types of products 
provides every industry the benefit of improve- 
ments in materials and techniques developed 
in other specialized fields. 









Another Product of 
Sherwin-Wiiuiams Wn 
INDUSTRIAL RESEARCH 


APRIL, 1952 


| 


) Fit the 
PRODUCTION LINE 
too ! 


SHERWIN 
WILLIAMS 


Ti eee cee 
FINISHES 


ad Ah 

WILLIAM: 
INDUSTRIA) 
FINISHE’S 





How well a finish for use on your defense contracts fits government 
specifications is only part of the problem. The other part is how 
well it fits your existing facilities and production line set-up. 

Sherwin-Williams offers the benefits of industry-wide experience 
on both counts. In the production of specification finishing materials, 
this experience extends through two World Wars. In providing 
technical assistance in converting any portion of your production, 
with least possible modification in equipment, Sherwin-Williams 
offers the services of Industrial Finish Specialists with broad ex- 
perience in both civilian and defense production finishing. 

If you have any problems involving the use of finishes to meet 
government specifications, it will pay you to investigate the help 
that Sherwin-Williams can offer. Call, wire or write. The Sherwin- 
Williams Co., General Industrial Division, Cleveland 1, Ohio. 
Industrial Zone Offices located in Philadelphia, Pa., Newark, N. J., 
Chicago, IIll., Cleveland, O., Grand Rapids, Mich., Atlanta, Ga., 
Dallas, Texas and Oakland, California. 


SHERWIN-WILLIAMS 
INDUSTRIAL FINISHES 


for defense production ... for civilian production 
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The Selenium Rectifier "Bible" 


Most complete book of its kind ever published... 
80 pages of valuable information about Selenium 
Rectifiers . . . 48 pages of Radio & Television circuit 
diagrams .. . 20 pages on Power Rectifiers ... 

3 pages on High Voltage Rectifiers .. . 

a 7 page cross index replacement guide. Send 


50¢ for your copy or see your distributor. 


Sarkes Tarzian, Inc. 


RECTIFIER DIVISION 
Dept. M-2, 415 North College Ave., Bloomington, Indiana 




















full-type roller bearings, guided roller- 
type cageless bearings, ball bearings and 
miscellaneous data. In addition, there is 
a section containing bearing interchange- 
ability charts, bearing weights and equiv- 
alent charts. McGill Manufacturing Co., 
Inc. 


ircle No. 55, Reader Inquiry Facility, page 231. 


ELECTRICAL INSULATING PAPERS 
—Technical data on rag, part-rag, wood- 
pulp, and rope papers, as well as press- 
boards and electrical fiber for electrical 
insulation are presented in a 12-page 
catalog. Included in this catalog are 
bulletins No. 583 on high density all-, 
or part-rag papers and pressboard; No. 
581 on wood-pulp and rope papers; and 
No. 350 on electrical fiber. Fabricated 
parts and cellulose acetate paper com- 
binations are also covered. Information 
on the advantages, properties, and appli- 
cations of each grade of paper is sup- 
plied. Insulation Manufacturers Corp. 


Circle No. 56, Reader Inquiry Facility, page 231 


COLOR-COATED METAL—Advantages 
of a metal coil pre-coated in color are 
described and illustrated in a 4-page 
folder. Emphasis is placed on ability of 
the coating to withstand the stresses of 
drawing, bending, and forming without 
cracking or peeling. Folder lists the 
metals which can be coated and preci- 
sion-slit to individual specifications. The 
Coated Coil Corp. 


Circle No. 57, Reader Inquiry Facility, page 231 


METALWORKING FACILITIES- 
Thirty-two-page booklet illustrates and 
describes machinery for punching, draw- 
ing, stamping and forming all types of 
metal sheets from 26-gage to %-in. stock. 
Equipment includes a 350-ton hydraulic 
press with a 16-in. stroke. Facilities for 
finishing, crating and packing, and ship- 
ping are also described. Elkay Manu- 
facturing Co. 

rcle No. 58, Reader Inquiry Facility, page 231 


TEST INSTRUMENTS-FEight-page bul- 
letin, No. 10A, provides data on instru- 
ments for testing electrical insulation re- 
sistance, ground resistance, and _high- 
potential dielectric strength. Other in- 
struments described include tachometers, 
current transformers, ohmmeters, a volt- 
ammeter, and a number of special-pur- 
pose instruments. Associated Research, 
Inc. 

Circle No. 59, Reader Inquiry Facility, page 23] 


PRECISION CASTINGS—‘“High Quality 
Precision Castings for Industry” is a 12- 
page booklet describing the Atlantalloy 
paster-mold casting process. The booklet 
explains how the process effects savings 
in material, grinding, machining, and 
other operations. The process is_ illus- 
trated, step-by-step, from the preparation 
of dié patterns to the final inspection. In 
addition, data are provided on the char- 
acteristics and uses of standard and spe- 
cial-order alloys. Atlantic Casting and 
Engineering Corp. 

Circle No. 60, Reader Inquiry Facility, 


1 
page 23}. 





VARIABLE RESISTORS—Thirty-eight- 
page catalog contains data on a new 
military line and the standard commer- 
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STRUCTURAL PLASTICS YOU CAN 


BAKELITE Polyester Resins consti- 
tute a fast-growing branch of the 
plastics industry. These resins are 
used in the production of reinforced 
plastics, chiefly with glass fiber mat 
or woven glass cloth. When properly 
formulated and applied they pro- 
duce truly structural plastics with 
high strength-weight ratios that 
compare favorably with aluminum 
and steel. Present applications in- 
clude boat hulls, refrigerator panels, 
radar housings, tote boxes, luggage. 

In general, BAKELITE Polyester 
Resins provide excellent resistance 
to moisture, many chemicals, heat 
and cold. Certain types have excel- 


APRIL 1952 


lent electrical characteristics includ- 
ing electrical “transparency” for 
radar housings. Another type can be 
cast into strong transparent solids. 
Another type is highly flexible and 
is used to impart added toughness 
to the other Polyester Resins. Inor- 
ganic fillers can be incorporated in 
certain of these resins to reduce 
costs and to minimize cracking and 
crazing. 

BAKELITE Polyester Resins are 
“tailor-made” to meet widely differ- 
ent chemical, physical, and electri- 
cal requirements. BAKELITE engi- 
neers will gladly assist you in choos- 
ing the right resins or combinations 





tr RENE PETAL 






of resins for the intended end use. 
Write Dept. DK-20 for technical 
assistance and for latest data on 
the principal BAKELITE Polyester 
Resins now being marketed. 

Visit BAKELITE’S EXHIBIT Booth 412 


National Packaging Exposition 
Convention Hall, Atlantic City April 1-4 


BAKELITE 


TRADE-MARK 


POLYESTER RESINS 


raave( CO J man 


BAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 
In Canada: 
Bakelite Company (Canada) Ltd., Belleville, Ont, 
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"This won’t scratch 
anybody’s desk’’ 


Your product won't scratch anything either if you stick suitable 
pads of Armstrong’s DK-153 Tape on it. Neither will it slip 
around on polished surfaces. 
































Armstrong's DK-153 is a sponged cork-and-rubber composi- 
tion made in tape form (or in die-cut shapes), A tacky adhesive 
is already on it. You simply peel the cloth backing from a piece 

: of the needed size or shape and press it into place. It sticks to 
almost any clean, dry surface. 























DK-153 Tape comes in various thicknesses and widths. Its 
cork content makes it a good anti-skid, anti-squeak material, too. 














For samples, write on your 
: company letterhead to Arm- 
~ 38 strong Cork Co., Gaskets and 
a Packings Dept., 7704 
past Arch St., Lancaster, Pa. 
Available for export. 






























Cork-and-rubber 








Tacky adhesive 














Protective backing 


ARMSTRONG’S DK-153 TAPE 





























cial line of composition and wire-wound 
variable resistors. Three of the military 
resistors are constructed of specially de- 
veloped materials to withstand tempera- 
tures ranging from —55 C to 150 C and 
humidity from complete aridity to the 
saturation point. The description of both 
military and commercial resistors includes 
electrical characteristics, mechanical char- 
acteristics, special features and construc- 
tion. Dimensional drawings of each re- 
sistor are included. Also described and 
illustrated are a 1%-in.-diam, single pole, 
two-, three-, and four-position tone 
switch, as well as lead covers for snap 
switches. Chicago Telephone Supply 
Corp. 

ircle No. 61, R: 


INSULATING MATERIALS— Illustrated 
eight-page bulletin, No. CDL-35, con- 
tains data on various types of electric 
insulating materials. Properties and ap- 
plications of varnishes, Glyptal alkyd 
resin insulating finishes, varnished cloths 
and tapes, sealing and filling compounds, 
and silicone insulating materials are de- 
scribed. Weights, thicknesses, and cata- 
log numbers are also given. General Elec- 
tric Co. 

Circle No. 62, Reader Inquiry Facility, page 23] 


MECHANICAL SEALS—Twelve-page il- 
lustrated catalog describes a line of gen- 
eral and special-purpose seals. Included 
in the line are seals for high-temperature 
and corrosive applications, heavy-duty 
seals, bellows shaft seals, and other types. 
Design principles, construction details, 
applications, and features are covered. 
Crane Packing Co. 

Circle No. 63, Reader Inquiry Facility, pag 





STATIC AND DYNAMIC BALANCING 
—Sixteen-page booklet, “Static and Dy- 
namic Balancing,” is a reprint of section 
89 of the first edition of the “Tool Engi- 
neers Hand Book.” Among the topics cov- 
ered are: nature of balancing, balancing 
machines, drawing specifications for bal- 
ancing, rules for design of balancing- 
machine tooling, and other topics. Gisholt 


Machine Co. 
No. 64, | 


RESISTANCE THERMOMETERS - II- 
lustrated 34-page catalog, EN-S4, de- 
scribes line of general-purpose and spe- 
cialized thermometers. Publication fea- 
tures a five-page tabular guide which 
indicates which thermometer to use for 
applications in the ceramic, glass, non- 
ferrous metal, plastics, textile, and other 
industries. Additional pages provide in- 
formation about the temperature condi- 
tions, corrosive agents, pressures, gaseous 
or liquid flows, and other process condi- 
tions to which the elements can be ex- 
posed. Illustrations show typical applica- 
tions and methods of installation. Acces- 
sories and replacement parts are grouped 
with the various thermometers described. 
Specifications are presented in tabular 
form. Leeds and Northrup Co. 

Circle No. 65, Reader Inquiry Facility, page 


SAFETY PRECAUTIONS—‘Safety Inter- 
pretations of JIC Electrical Standards for 
Machine Tools and Other Industrial 
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SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


MOTORS 













Series motor suitable for 
many intermittent duty 
applications where space 
and weight are impor- 
tant considerations. 









Completely enclosed motor 
with ball bearings insures 
operating continuity inpump 
and similar applications. 














Compactly designed, ‘ 
capacitator-type 
induction motor for 
wire recorders, elec- 
tronic tube cooling, 
and similar services. 


















Heavy-duty turbine 
driven by a high- 
speed universal motor 
for commercial va- 
cuum cleaner service. 













@ Successful operation in many thousand motor-driven 
products and devices—over a period of 36 years — has 
proved the thorough reliability of Lamb Electric Motors. 















Planetary inbuilt speed 
reducer permits a straight- 
line drive, symmetrical 
construction; insures 
good performance. 












The long life and dependable day-in and day-out service 
for which Lamb Electric Motors are known, results largely 
from the fact that they are designed to provide the exact 
electrical and mechanical requirements for each product 
they drive. 









This special engineering assures the motor qualities essential 


Series universal motor 


for to roduct performan i i with inbuilt gear 
' PP perfor ce and usually results in savings eo fo 
in space, weight and cost factor. shaft at right angles 


to armature shaft. 



















THE LAMB ELECTRIC COMPANY ¢ KENT, OHIO 


@sey-re GOING INTO AMERICA’S Ginest pRopucts 














SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
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There's a JOHNSON shaft coupling for virtually any electronic 
application. All are manufactured with high quality, low loss 
insulation; accurately machined and suitably finished metal parts. 
Each is capable of many thousands of operating cycles without 
failure due to fatigue. Voltage ratings are DC ‘‘breakdown” 
degraded in accordance with good engineering practice. 


J © Tn) NS © INI 


INSULATED SHAFT COUPLINGS 





104-267 


104-252 104-264 


Steatite insulation with hubs mounted on phosphor bronze springs. Coupling 
may be used to compensate for minor shaft misalignment. Hubs drilled for 
1/4” shafts and equipped with two sets of hardened set screws. Ratings: torque 
48 inch/ounces with 1 ° back lash; voltage, 4,000; capacity, 1.4 mmf. 


A larger version of 104-250 for 3/8” shafts. Voltage breakdown exceeds 
8,000; capacity 1.75 mmf., torque 84 inch/ounces with 1° back lash. Avail- 
able for 1/4” shafts as 104.251A. 


A rigid coupling for 1/4” shafts tested for 128 inch/ounces torque. Glazed 
Steatite insulation, capacity 1.6 mmf., breakdown voltage 7,000. . 


Phenolic insulation rated at 750 volts DC. Brass nickel plated hubs drilled fot 
1/4” shafts and equipped with dual set screws. Torque rating approximately 
50 inch/ounces with 1° back lash. Capacity 1.4 mmf. 


A coupling for extremely high voltage applications. Equipped with corona 
shields and Steatite insulation, breakdown voltage exceeds 20,000 volts. Uni- 
versal joint type hubs drilled for pins and furnished with socket head screws. 
coupler will compensate for considerable misalignment of shafts. Breaking 
strength exceeds 5 foot pounds, free play less than 3.0°. Capacity 3.5 mmf. 


A true universal joint type coupling capable of smoothly transmitting large 
torque values thru 1/4” shafts angularly displaced as much as 45°. Breaking 
strength exceeds 7 foot/pounds with free play less than 3°. Hubs equipped 
with socket head screws and drilled for pins. Steatite insulated; breakdown 
voltage 7,500. Capacity 6.0 mmf. 


The newest JOHNSON General Products Catalog 972 lists numerous addi- 
tional shaft couplers. Write for your copy today. If 


you have problems in- 
volving special shaft couplers we will be pleased 
to quote on production quantities. 


E.F. JOHNSON CO. 


WASECA, MINNESOTA 





Equipment,” is a 7l-page publication de- 
signed to promote plant safety. It points 
out that many of the specifications in the 
JIC standards are safety requirements 
which, when built into machine tools and 
other industrial equipment, assure safe 
working conditions. Included are 23 il- 
lustrations of good and bad examples of 
electrical design and practice as applied 
to machine tools. General Motors Corp. 
Circle No. 66, Reader Inquiry Facility, page 23] 


NEGATIVE COEFFICIENT _ RESIS- 
TORS—Properties, performance charac- 
teristics and application data on negative 
temperature coefficient resistance units 
are presented in eight-page technical bul- 
letin No. 13. Types, dimensions, nominal 
wattage ratings and time constants for 
the standard sizes are tabulated. Dis- 
cussed in detail are the following basic 
factors: the negative temperature coeffi- 
cient; characteristics of the resistor units; 
and useful physical properties. Also con- 
sidered are four typical applications: use 
as a remote unit for a temperature indi- 
cating device, for compensation or neu- 
tralization, in time delay action, and in 
the reduction or elimination of initial 
current surges. A series of 16 typical 
questions and answers provide additional 
data. Charts, tables and illustrations are 
also included. Keystone Carbon Co. 


Circle No. 67, Reader Inquiry Facility, page 231. 





STEATITE INSULATORS—Eight-page 
illustrated booklet contains data on elec- 
trical, mechanical and physical proper- 
ties, of kiln-hardened natural steatite 
insulators used in control equipment, 
electrical instruments, heating devices, 
and other appliances. Insulators are pro- 
duced to individual specifications. A four- 
page brochure on insulators for electronic 
tubes is also available. M. Kirchberger & 
Co. 

Circle No. 68, Reader Inquiry Facility, page 231. 
MACHINERY PARTS—A wide variety of 
cast and wrought alloy parts now being 
used to solve abrasion, corrosion, and 
high-temperature problems is described 
in a 24-page booklet, “Long-Wearing 
Machinery Parts.” The parts described are 
made of the cobalt-, iron-, and _nickel- 
base alloys. Data are presented on bush- 
ings, half bushings, lathe centers, wear 
strips, valve parts, pistons, and other 
parts. Applications are covered and draw- 
ings, dimensional diagrams and tables are 
included. Haynes Stellite Co. 

Circle No. 69, Reader Inquiry Facility, page 231 
VARIABLE SPEED DRIVES — Eight- 
page Bulletin D-2311, presents advan- 
tages, special features and applications of 
adjustable speed drives with ratings from 
34 to 200 hp. Supplementary information 
includes diagrams and tabular charts cov- 
ering basic speeds and horsepower and 
torque characteristics of the drive. Re- 
liance Electric & Engineering Co. 

Circle No. 70, Reader Inquiry Facility, page 231. 


INTEGRAL HP MOTORS—Design and 
application features of line of motors now 
made in ratings up to 700 hp are de- 
scribed in a 20-page booklet. Applica- 
tions in the paper, chemical, central-sta- 
tion, mining, lumber, and metal-working 
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ADLAKE RELAYS AT WORK-— one of a series of advertisements on specific ADLAKE applications. 


For vital regulation _ 


Radio Station WAIT uses 


Super-Sensitive 


Adlake 


RELAYS 


mf Cwm 
i Fa 
_ CLA 


ADLAKE’S No. 5000 Relay, which is used by Chicago’s Radio 
Station WAIT in the control of operating frequency, is espe- 
cially suited to sensitive thermo-regulation. It operates at 115 
volts, 60 cycles on only 0.007 ampere—and tests indicate its 


Operating in conjunction with a thermoregulator, life to be over 30 million operations! 
the ADLAKE No. 5000 Relays at Station WAIT 


control the temperature of the quartz crystals J P 
which in turn control the operating frequency of And, like all ADLAKE Mercury Relays, No. 5000 is hermetically 


the station. sealed against dust, dirt, moisture, oxidation and temperature 
ch . Operation is silen d ch inte- 
EVERY ADLAKE RELAY changes. Op t and chatterless, and no mainte 


BRINGS YOU THESE ADVANTAGES: nance whatever is required. 
@ HERMETICALLY SEALED—dust, dirt, moisture, 

























oxidation end temperature changes can’t lnter- Find out how ADLAKE Mercury Relays can add dependability 

fere with operation. and reduce costs in your business. Write today for your free 
@ SILENT AND CHATTERLESS copy of the illustrated ADLAKE Relay catalog. No obligation, 
@ REQUIRES NO MAINTENANCE of course. The Adams & Westlake Company, 1108 N. Mich- 
@ ABSOLUTELY SAFE igan, Elkhart, Indiana. 


@ MERCURY-TO-MERCURY CONTACT 
—prevents burning, pitting and sticking. 


a3 
of serving the transportation 


UNC ULC a 


COMPANY 
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YOUR HAT 
OFF 


with our Quote on 
SAVINGS and DELIVERY 


xe a Big Up, OA 


Sound like exaggeration? Not 
when you know that the elec- 
tronic tube industry looks to 
The Bead Chain Mfg. Co. for its 
millions of radio tube pins. Or, that 
builders of electrical apparatus turn to us 
for the contact pins, terminals, jacks and 
sleeves required in tremendous quantities. 


For pin-like parts, and variations of 
bushings needed for mechanical pur- 
poses, as well, we are the money-saving 
supplier to scores of famous makers of 
products like toys, business machines, 
appliances, ventilators. 





You save... if we can make it! We can 
almost say with certainty that if we can 
make that part (up to 14" dia. and to 
1%" length) you use in large quantities, 
we can show you a big saving. And, as- 
sure on-time deliveries to meet your 
defense work schedules! We have some- 
thing unique back of that claim... 


Low Cost Way to Get Parts 
for Many Mechanical Uses 


Shaft bearings—Foot or rest pins 
—Spacers between parts—Shoul- 
der pins for permanent attachments. 






STOP PIN 
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O/ - so ny Ruts Such as Tres 


Nobody has What We Have! To be able to 
produce our famous Bead Chain to sell 
for pennies per yard, we had to develop 
our own equipment and method .. . our 
Multi-Swage Method. 


Instead of turning and drilling parts 
from solid rod, or stamping and forming 
them, our Multi-Swage Method auto- 
matically swages them from flat stock 
into precision tubular forms, with tight 
seams. By increasing the production 
rate many times and eliminating scrap, 
this saves a large part of the cost by other 
methods. 


What We Can Make. Parts may be 
beaded, grooved, shouldered, and of 
most any metal. Generally, should not 
exceed 14” dia. or 1!%” length. Catalog 
shows many Standard Items available in 
small quantity. Special Designs must usual- 
ly be ordered in lots of a half-million or 
more, unless they are frequently re- 
ordered. 


Get Cost Comparison. Send blueprint or 
sample and quantity requirements. We 
will return an eye-opener on economy. 


Let BEAD CHAIN make it by 


MULTI-SWAGE 


_«, METHOD 


| want this 
Catalog — Data Folder 


The Bead Chain Mfg. Co. 
13 Mountain Grove St. 


, Bridgeport, Conn, 

ao SN a ccs 

PIVOT PIN = Company eran enarercvnscnccecncercccsscccesececoccccsencsecececesencnacecesceccococs 
me. i ae a a 












and _ illustrated. 
describe the special 
construction of the motor frames, end 
brackets, stators, rotors, and_ bearings. 
Information is provided on standard and 
special mountings and enclosures. West- 
inghouse Electric Corp. 

‘ircle No. 71, Reader Inquiry Facility, page 23). 


industries are described 
Separate sections 


V-BELTS-—Single-groove V-belts are de- 
scribed in a small folder, No. 6830 B. 
Special features, new standardized belt 
numbers, and a list of standard sizes of 
belts are included in the pamphlet. Ray- 
bestos-Manhattan, Inc. 

e No. 72, Reader Inquiry Facility, page 23] 


ALUMINUM STAMPINGS ~— Illustrated 
folder briefly discusses facilities available 
for producing aluminum stampings and 
fabrications. Folder shows and lists many 
items being made for the current defense 
effort. Aluminum Goods Mfg. Co. 

ircle No. 73, Reader Inquiry Facilit page 23] 


IRON POWDERS—Containing charts, 
tables and_ illustrations, this 32-page 
booklet discusses the process of making 
carbonyl iron powders, as well as_ its 
properties, features, and uses. It includes 
pertinent mathematical formulations and 
an extensive bibliography containing more 


than 100 references. Antara Chemicals. 
le No. 74, Reader Inquiry Facility, page 23) 
MOLYSULFIDE LUBRICANT—Forty- 


page booklet discusses characteristics, 
advantages, and chief applications of this 
lubricant, as well as the materials on 
which it is effective. Booklet consists al- 
most entirely of tables listing the means 
of applying the lubricant for specific uses 
and the benefits gained. Tables cover 
use of lubricant in cold drawing, cold 
forming, hot forming, metal cutting, press 
fitting, and in conveyors, circuit break- 
ers and other processes and equipment. 
Climax Molybde num Co. 
le No. 75, 


PROCESS INSTRUMENTS-—In_ words 
and pictures this 20-page booklet shows 
how instruments accelerate research, 
speed production, and contribute to bet- 
ter living. Minneapolis-Honeywell Regu- 
lator Co. 

ircle No. 76, 


FIBER-GLASS REINFORCEMENTS-— 
Twelve-page booklet, F-1, complete with 
photographs, charts and tables, provides 
data on two basic types of fiber glass 
products: continuous-drawn fiber yarn and 
Super-Fine insulation material. Booklet 
also describes facilities for research and 
production. Libbey-Owens-Ford Glass 
Co. 

No. 77, Reader Inquiry Facility, page 231 


PRECISION POTENTIOMETERS — 
Twenty-eight-page catalog presents de- 
tailed technical data on precision poten- 
tiometers. Included in the line are labo- 
ratory, high-precision, nonlinear, and 
translatory potentiometers. In addition, 
slide-wire resistance boxes, Z-angle me- 
ters, r-f oscillators and other laboratory 
instruments are described, as well as 
potentiometer accessories and instrument 
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Stupakoff 


Save space ALTE weight 


Ny eas me ON AY 


Reduce Costs 


Minimize Assembly errors 


Soldered connections are reduced by 25% 
to 80%, assemblies are lighter and more 
compact, your production time is reduced 


and better products are made when 


Stupakoff Printed Circuits are used. 
These sturdy, compact, accurately pro- 
duced units combine resistors and 
capacitors of precision values, in circuits 
designed in accordance with the require- 
ments of individual applications. One 
Stupakoff Printed Circuit will replace 


fications of a 








many individual components, with con- 
sequent simplification of the assembly and 
reduced costs. 


Send Gor Bullelin [F* 


Contains complete speci- 
number of 
typical standard circuits 
and detailed information on 
the design and construction 
of Stupakoff Printed Cir- 
cuits. Ask for Bulletin 1151. 





STUPAKOFF Products for Electrical and Electronic Applications 


ASSEMBLIES—Metallized ceramic induction 
coils and shafts; metallized plates for fixed 
rigid assemblies; ceramic trimmer condensers. 


CERAMICS—Precision-made ceramic products 
for electrical and electronic applications, all 
voltages, frequencies and temperatures. 


RESISTOR CERAMICS—Used for temperature 
indicating or measuring equipment, for infra- 
red light source and for heating elements. 
Complete with terminals, in the form of rods, 
tubes, discs, bars, rings, etc. 


APRIL 1952 


CERAMIC DIELECTRICS—For by-pass, lead- 
through, blocking, stand-off and trimmer appli- 
cations. Temperature compensating Ceramic 
Dielectrics and high K materials. Tubes, discs 
and special shapes, plain or silvered. 





STUPALITH—Wili withstana extreme thermal 
shock. May be made to have zero, low-positive 
or negative expansivities. Safely used at tem- 
peratures up to 2400° F. 


SEALS, KOVAR-GLASS—Terminals, Lead-ins; 
Stand-offs—for hermetically sealing and me- 
chanical construction in radio, television, elec- 
tronic and electrical apparatus. Single or 
multiple terminal units, in a wide variety of 
sizes and ratings. 


KOVAR METAL—The ideal alloy for sealing 
to hard glass. Used for making hermetic attach- 
ments. Available as rod, wire, sheet, foil—or 
as cups, eyelets and other shapes. 


STUPAKOFF CERAMIC & MFG. CO., Latrobe, Pennsylvania 
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| knobs. Construction details, special fea- 
| tures, and applications are given. Tables, 
| charts, circuit diagram and other illustra- 
| tions are also included. Technology In- 
| strument Corp. 

Circle No. 78, Reader Inquiry Facility, page 23] 
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for 








WHITEPRINT PROCESS — Illustrated 
eight-page brochure, No. A-2008, de- 

| scribes a method for making diazotype 
copies. It produces positive prints on 
which alterations or additions can easily 
be drawn or written. Brochure describes 

| principle of operation of machine and 

| available models. Types of materials for 

| various copying needs are also discussed. 
Charles Bruning Co., Inc. 

Circle No. 79, Reader Inquiry Facility, page 
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THIN-WALL TUBING — Advantages, 
special features and uses of steel thin- 
wall tubing are described in an illustrated 
12-page brochure. Tables list standard 
sizes, recommended radii, and other tech- 
nical data. Also discussed are facilities 
fer fabricating tubing to meet special 
requirements. Avon Tube Div., Higbie 
Manufacturing Co. 

No. 80, Reader Inquiry Facility, page 231. 
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| WIRE APPLICATIONS—Production and 
| use of wire construction in product de- 
sign is discussed in an 18-page booklet. 
| Emphasis is placed on fact that a piece 
| of wire formed in the desired shape, 
| or combined with one or more strip-metal 
| parts by welding and assembling opera- 
| tions can often fulfill the need formerly 
| met by a more expensive metal. Informa- 
tion is given on types of steel wire and 
wire sizes, automatic wire-forming, plat- 
ing and finishing, and other data. Case 
histories are included to show savings 
achieved by the use of wire formings 
and wire assemblies. E. H. Titchener & 
Co. 

Circle No. 81, Reader Inquiry Facility, page 231 




















LORD 
SHIPPING 
MOUNTS, 


of course { 















Say goodbye to the costly servicing of sensitive 
equipment at destination— For one user Lord 
Shipping Mounts cut service and inspection time 
on overseas shipments from as many as 30 hours 
to only 4 hours. 





GERMANIUM RECTIFIERS — Iilus- 








Lord Shipping Mounts in your cases protect sen- trated pamphlet GEA-5773 describes the 
sitive mechanisms in transit by cushioning the features, dynamic characteristics and rat- 
shocks of rough handling. This protection prevents ings and dimensions of broad-area indus- 
maladjustment, greatly reducing costly servicing at destination. trial germanium rectifiers. Available 


If you are paying sizable service and inspection charges on newly shipped ee a 
machines, stop it now. Lord Engineers will help you. Lord Shipping Mounts pieciic Co.” , 
provide shock protection far superior to any other packing method ... amd Gi,-i¢ No. 82, Reader Inquiry Facility, page 231 
they can be used indefinitely. To cut your shipping costs call or write ‘to— 









TIME-TEMPERATURE CONTROLS— 











BURBANK, CALIFORNIA CHICAGO 11, ILLINOIS DALLAS, TEXAS Twelve-page Catalog 6020, “Cam Pro- 
Joe B. Hartley Robert T. Daily Bruce O. d 4 > sterc ” scribes ¢ 
George E. Behlmer Kenneth L. Hanson 1613 Tower Petroleum er ammer Thermometers,” describes and 
233 South Third Street Perr C. Goodspeed. Jr. Building aia illustrates the use, advantages, and ap- 

ROckwell 9-2151 - Michigan Ave. ospect ‘cations s< . ee 7 4 

Crcrenon 7401 Micigon £0010” yay von, new YORK oe =o eet Se 

DAYTON 2, OHIO DETROIT 2, MICHIGAN Vincent Ellis eee ee cares blah i oe 

W. Webster Dalton Everett C. Vallin Jack M. Weaver Instruments Div., Minneapolis-Honeywe 
238 Lafayette Street 7310 Woodward Ave. 280 Madison Avenue Regulator Co. 

Michigan 8871 TRinity 5-8239 MuUrray Hill 5-4477 


ircl " Reader | iry Facility ye 23) 
PHILADELPHIA 7, PENNSYLVANIA ERIE, PENNSYLVANIA Circle No. 83, Reader Inquiry Faci page 
George P. Harrington Paul ie telae 
———aee Sean Wolee Thee kesnet | WORM REDUCTION GEARS—Twenty- 
2-2296 eight-page booklet describes a line of 


tables provides complete technical in- 
| formation on each type. Factors to be 
considered in selecting the proper type 
| are discussed, an efficiency graph, a 
| table of exact ratios, and lubrication data 
are included. Photographs show typical 


GL OU OO PLURAL AOL 


| 
_tORD AMUFACTURING COMPANY . Baie, PA. | fan-cooled units. A series of detailed 
| 
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“ELECTRONIC REVOLUTION”! 


says the Nation’s Press 


ARALDITE RESINS specified as important 
component of this newest advance in 
“Electronic miniaturization.” 


ARALDITE CASTING RESINS have remarkable 
fluidity and exceptional penetration which along 
with their high dielectric strength, arc, corrosion 
and humidity resistance, affinity for metals, etc. 
have established their selection for filling 

and embedding a wide range of electrical 
apparatus, large and small. 


ARALDITE BONDING AND COATING RESINS 
are similarly outstanding for their respective 
properties. All Araldite Resins harden practically 
without evolution of water or volatile matter, 
are economical and easy-to-use. 


SEND THIS COUPON ... or write us on your 
Company letterhead ... for latest technical 
bulletins on physical properties and 
recommended procedures for use of Araldite 
Bonding, Casting and Coating Resins. 
*Reg. U.S. Pat. Off. 


Gib anf ’as tics 


* BONDING * CASTING *& COATING RESINS 
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ARALDITE* Bonding, Casting, Coat- 
ing Resins and ARDUX* Bonding 

Resins developed by Ciba Research are 
simplifying manufacturing methods, 
improving product efficiency, and 
opening new fields of product 
development. Some important 
new and typical ‘‘in use”’ ex- 










= 
CIBA COMPANY INC., owision 
627 Greenwich St., New York 14, N. Y. 
(In Canada: Ciba Co. Ltd., Ciba Bidg., Montreal) 


Please send me Ciba Plastics Technical Bulletins for 


BONDING [1] CASTING [1 COATING [J 
Name 

Company Title 

Address 


| 
| 
| 
| 
| 
| 
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installations of various units. National 
Transmission Distributors, Inc. 


Circle No. 84, Reader Inquiry Facility, page 23}. 


WIRE-WOUND RESISTORS—A line of 
fixed, adjustable, tapped and non-induc- 
tive power resistors are presented in an 
illustrated 10-page bulletin. Information 
is provided on construction details and 
features. Also discussed are standard 
types of mountings and terminals. Tables 
and drawings provide additional technical 
data. Clarostat Mfg. Co., Inc. 

Circle No. 85, Reader Inqu 
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DUAL-FUNCTION WASHER ~— Illus- 
trated 4-page brochure describes a 
washer that in many cases provides suf- 
ficient axial strength to replace a nut 
and washer. Construction features, ad- 
vantages, applications, and standard sizes 
are given. Standard Locknut and Lock- 
washer, Inc. 


Circle No. 86, Reader 


FASTENERS-Illustrated four-page bro- 
chure describes fasteners for radio and 
TV coils and shield cans. Advantages and 
technical data for each type are pre- 

| sented. Construction details, special fea- 

| tures and principle of operation are 
| covered. The Palnut Co. 


Circle No. 87, Reader Inquiry Facility, page 231. 








PRECISION POTENTIOMETERS — A 
| line of precision potentiometers which, 
with few exceptions, comply with speci- 
fication AN-E-19 is described in an eight- 
page booklet. Data are provided on both 
linear and nonlinear potentiometers. Con- 
struction details, testing methods, and ap- 
plications are discussed. A useful feature 
is a list of definitions applying to pre- 
| cision potentiometers. The Gamewell Co. 
Circle No. 88, Reader Inquiry Facility, page 23) 





THREADED STAMPINGS—Four page 
brochure describes facilities for the pro- 
duction of small stamped components. 
Process produces uniform threaded parts 
with uniformly threaded holes. Intricate 
parts can be produced in one operation. 
| Equipment allows long-run production 
| of small parts up to %-in. thick. Mohawk 
Mfg. Co. 


Circle No. 89, Reader Inquiry Facility, page 23] 





SOLENOID PILOT VALVES-—Eight- 
page brochure describes line of solenoid 

pilot valves for use with air, oil or water. 
| Feature of the line is its versatility; nine 

control assemblies fit the five basic bod- 
ies. Internal parts are also interchange- 
able. Construction details, special fea- 
tures, and technical data are provided. 
Pertinent information for each type is 
given by means of tables and dimensional 
drawings. Valvair Corp. 






































Circle No. 90, Reader Inquiry Facility, page 23]. 


MACHINE PINS-Illustrated 4-page bro- 
chure describes a new type of machine 
pin formed by rolling strip steel spirally. 
The pin is a coiled spring whose physical 
properties can be changed by varying 


853 Bridgeport Ave., MILFORD, CONN. 804 illinois Ave., AURORA, ILL. the thickness of the strip and the tightness 
1104 W. River St., ELYRIA, 0. 24 Platt St., HATBORO, PA. and the number of coils in the spiral. 
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Illustration above shows how an Ohio Gear Special Speed Reducer acts as the “Old Hen” in operating Chick Master's huge 78,000 
egg incubator unit. This reducer turns the eggs, just as the hen would, in hatching the chicks. Pictured also are four units 
of a large Hatchery, producing 312,000 chicks every 21 days. Each unit is operated by an Ohio Gear Special Speed Reducer. 


“When people buy a product or machine, use 
it, and then buy again, you have pretty sound 
evidence that the product or machine is perform- 
ing according to specifications and the customers 
expectations.’’ We are quoting Chick Master 
Incubator Co., one of the world’s foremost manu- 
facturers of commercial incubators. What they 
say about their incubators also goes for Ohio 
Gear's Special Speed Reducer used in operating 
their large hatchery models turning out millions 
of chicks a year. 


Chick Master is putting a lot of faith in Ohio 


Gear’s product and engineering ability which in 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


1358 EAST 179 STREET © CLEVELAND 10, OHIO 


APRIL 1952 


turn insures their incubators continuous perform- 
ance from coast to coast — a grand tribute to 
a speed reducer. 


Perhaps your product could use Ohio Gear's 
experience in gears and reducers whether stock 
or special. It's good insurance. Call your nearest 
distributor or write direct. 


ORO cs 
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builds the world’s toughest transformers 
in a complete range for every need 


From “‘flyweight”’ High Q Chokes to “*heavyweight’’ Modulation bruisers, 
CHICAGO “‘Sealed-in-Steel’”’ transformers are really rugged. Talk about 


“torture’’—these units can “‘take it,”’ 


and deliver complete dependability 


and continuous service under the most adverse conditions. Your elec- 
tronic parts distributor can supply the complete range of CHICAGO New 
Equipment units for every modern circuit requirement: Power, Bias, 
Filament, Filter, Audio, MIL-T-27, Stepdown, etc.—all in exclusive 


““Sealed-in-Steel’’ construction. 


THERE’S NOTHING TOUGHER 
THAN THE “SEALED-IN-STEEL” 


NEW EQUIPMENT LINE 





CHICAGO’S one-piece drawn-steel cases are 
the strongest, toughest, best-looking 
transformer construction available. The 
one-piece seamless design (in a choice of 3 
mountings) enclosing an electronically 
perfect unit, provides the best possible 
electrostatic and magnetic shielding, with 
complete protection against adverse atmos- 
pheric conditions. Whether your trans- 
formers must pass the most rigid MIL-T- 
27 specs, or are intended simply for average 
applications—play safe—choose CHICAGO 
“‘Sealed-in-Steel”’ transformers. 


FREE ‘NEW EQUIPMENT’’ CATALOG 


You’ll want the full details on 


CHICAGO’s New Equipment Line 


Steel’’ transformers 





your electronic parts distributor. 


covering the full range of ‘‘Sealed-in- 
designed for 
every modern circuit application. 
Write for your Free copy of this im- 
portant catalog today, or get it from 


Available in 3 Versatile 
Constructions 


H-TYPE 


Hermetic sealing meets 
all MIL-T-27 specs. Steel 
base cover is deep-seal 
soldered into case. Ter- 
minals hermetically 
sealed. Ceramic bushings. 
Stud-mounted unit. 










S-TYPE 


Steel base cover fitted 
with phenolic terminal 
board, Convenient num- 
bered solder lug termi- 
nals. Flange-mounted. 


C-TYPE 


With 10” color-coded 
leads brought out through 
fibre board base cover. 
Lead ends are stripped 
and tinned for easy sol- 
dering. Flange-mounted. 


FE TAU a 


DIVISION OF ESSEX WIRE CORPORATION 


3501 ADDISON STREET * CHICAGO 18, 





ILLINOIS 


TRADE MARK REG 













































Types of pins are listed and their uses 
are described. C. E. M. Co. 


Circle No. 91, Reader Inquiry Facility, page 23] 


BEAD CHAIN—Twelve-page booklet de- 
scribes applications of bead chains. Ad- 
vantages, standard metals, and models 
of the line are discussed. Technical data 
for each type are presented in tabular 
form. The Bead oe Mfg. Co. 

Circle No. 92, Reader Inquiry Facility, page 
VINYL RESIN PLASTIGELS— 
data on plastigels, a new form of vinyl 
dispersion resins, are presented in an 
illustrated 16-page booklet. The prepara- 
tion of plastigels, and their properties, 
features, and applications are described. 
Bakelite Co. 

Circle No. 93, Reader Inquiry 


Technical 


Facility, page 23] 
MINIATURE LAMPS-—Catalog consist- 
ing of 36 pages lists and _ illustrates 
hundreds of types of miniature lamps and 
their applications. Data are given on size, 


life, voltage, and cost of each lamp. 
General Electric Co. 
Circle No. 94, Reader Inquiry Facility, page 23 


DYNAMOTORS-Series _ of 
two-page data sheets contain data on 
dynamotors, permanent-magnet d-c mo- 
tors and generators, d-c permanent-mag- 
net blowers, and a-c shaded-pole motors. 
Additional information is provided by 
means of typical performance curves, 
dimensional drawings, and tables. Electro 
Engineering Products Co., Inc. 

Circle No. 95, Reader Inquiry Facility, page 23] 


illustrated 


V-BELTS—Bulletin 6868-E, consisting of 
four pages, describes the features built 
into Condor V-belts. Construction details, 
applications, a table of standard sizes, 
and a list of prices are included. Ray- 
bestos-Manhattan Inc., Manhattan Rub- 
ber Div. 

Circle No. 96, Reader Inquiry 


1 Facility, page 23) 


DRAFTING PRACTICES—40-page illus- 
trated booklet is a reprint of a paper 
read at the ASEE convention on “Prac- 
tical Dimensioning.” Major part of the 
booklet discusses and_ illustrates poor 
dimensioning practices. Major defects are 
pointed out and factors that make the 
difference between good and bad dimen- 
sioning practices are discussed. Gisholt 
Machine Co. 

Circle No. 97, Reader Inquiry Facility, page 23] 


INDUSTRIAL SPRINGS-—Illustrated 20- 
page bulletin describes the facilities for 
and the steel used, in the production of 
precision power springs. Data are pre- 
sented on three types of mainsprings: 
spiral, flat reversal-tempered, and cross- 
curved. Emphasis is placed on the cross- 
curved type, which provides dual power 
due to its construction. Charts point up 


the differences in performance of the 
three types. Applications for the line are 
given. Sandvik Steel, Inc. 

Circle No. 98, Reader Inquiry Facility, page 23! 


LOCKNUTS—Four-page p»mphlet de- 
scribes a line of locknuts featuring an 
elliptical heat-treated retainer ring that 
prevents nut from rotating. Security Lock- 
nut Corp. 

Circle No. 99, Reader Inquiry Facility, page 231. 
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washers 


ava 
If your product 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-FIVE YEARS 





Packard Electric Division, General Motors Corporation 


Warren, Ohio 













Here’s why those in the know mC oy 
—(lemand 


PAPER-DIELECTRIC CAPACITORS — 
Catalog consisting of twenty-four pages 
contains technical data on a line of her- 
metically sealed, fixed paper-dielectric 
capacitors. These capacitors meet the re- 
quirements of JAN-C-25. Rating and 
other data are given in tabular form. 
Additional information is provided by 
means of circuit diagrams and_ other 
illustrations. Sprague Electric Co. 





Circle No. 100, Reader Inquiry Facility, page 231 
Screw ejection system for 
engaging and disengaging 
contacts. MINIATURE TRANSFORMERS AND 
Hand tinning keeps solder REACTORS—One-page data sheet pro- 
inside cups. vides in tabular form data concerning 


available types, ratings, tolerances, shield- 


ing and other pertinent information con- 
All pin and socket con- & I 


tacts precision machined | Cerning these components. Southwestern 
from solid bar stock, gold Industrial Electronics Co. 
or silver electroplated. ircle No. 101, Reader Inquiry Facility, page 231 












Inserts may be removed 
from front or rear of shell. 


Feature Article 
REPRINTS 


Tapered shells automatically ; os a TT ECTR os 2 icle 
center contacts for engagement. ; en ELECTED feature articles from each 








Two-to-one ratio gears 
for remote engagement. 









Universal joint accommo- 


Radio tuning 
dates angle drive shaft. 


shaft adapter. 

















jl “05 x b || issue of ELECTRICAL MANUFACTUR- 
L aT 1) ING are reprinted in complete form for 
|e, jb a LJ convenient filing and to avoid mutilating 
/ “CRI iS ' copies of the issue. Any qualified reader 
; QS YZ may secure, without charge, single copies 
f SE of any new or previously announced title 


This highly specialized DPD2 Cannon Plug, a member of the DP \ fk Cie 
Series, has its principal use in aircraft instrument panels and 
remote radio control equipment. But, like many other Cannon 
Plugs, it has found its way into other fields where the highest 


se . A. Campbell 
quality is needed and where the value of long, trouble-free per- Connector is separated by turn- ie of ab iit 


still available. Use the Reader Inquiry 
Facility on page 231 of this issue, or 
address a company letterhead request to 





















j j ing slotted shaft here. Complete aaa * ro - 
formance is recognized. . may then be removed from The Gage Publishing Company 
Originally this 2-gang connector was designed to assist in the pedestal, shown below. 1250 Sixth Ave., New York 20 


standardization of radio and instrument assemblies so that such 
equipment might be interchanged between similar aircraft. It allows 
for compact design in close quarters with access from the front 
only. This type of application and variations of the fittings are 
shown at right. Any Cannon DPD insert may be placed within the 
shell, with or without tuning shaft, coax, twinax, large or small 
contacts, provided the separation forces of both halves are similar. 

This plug typifies the close attention to important detail that 
distinguishes every Cannon Plug—the world’s most extensive line. 
If you are looking for real value, regardless of the field you work 
in, your best bet is Cannon. 


CANNON 
ELECTRIC 


Since 1915 
CANNON ELECTRIC COMPANY 
LOS ANGELES 31, CALIFORNIA 


















Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


















Three New Titles Available 











Two feature articles from the March 
issue and a two-part article concluded in 
March are now ready for distribution. 
Requests for these reprints, listed first 
below, should be made promptly since 
the supply is limited. 














(Left) Same Cannon Plug without tunin 5 
shaft. Straight drive Caen of 90" What Do Instruments Indicate, February 


gear. (Right) Similar DPD2 with Dzus and March 1952, 12 pages. Combined 





Factories in Los Angeles, Toronto, New Haven. Representatives in prin- wing nut extraction method and junc- : ic : asi i - 
saneyeens oe , reprint discussing basic types of instru 
cipal cities. Address inquiries to Cannon Electric Company, Depi D-118, tion shells. There are several other vari- | P are = dtl " ssponse on 
P.0. Box 75, Lincoln Heights Station, Los Angeles 31, California. ations. Write for details. ment movements an neer Eeyore 
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. UNBRAKO SOCKET HEAD CAP SCREWS 


‘st to 


PRECISION FINISH ADDS SALES APPEAL TO YOUR PRODUCT 


Every spring, washer, nut and bolt is 

equally important to your product, but it’s 

the finish that attracts attention, arouses 
velow interest, and creates a desire for it. 


eated 


sae SPS makes its products to help you sell 
tpaid your products. Our threaded industrial 
e re- fasteners—UNBRAKO Socket Screw Prod- 
: re ucts—have the clean precision finish to 
i: give your product added eye appeal; the 
filled. uniform accuracy and strength to give 

it added sales appeal. 

Take advantage of SPS Fastener Engi- 

neering. Let the experience and know-how 3000 psi., 4-way valve illustrating flush surface 

of more than 40 years help you sell your installation of UNBRAKO Cap Screws. 

product. STANDARD PRESSED STEEL Co., 

Jenkintown 9, Pennsylvania. 


= UNBRAKO SOCKET SCREW DIVISION 
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interrupted d-c or non-sinusoidal a-c 
circuits; significance of average vs rms 


values. (139) 


Introduction to Human Engineering in 
Product Design, March 1952, 12 pages, 
Why the operator must be considered 
as an essential element of electro- 
mechanical systems during the design 
stage; case histories, basic design fac- 
tors and definitions of terms. (130) 




























JIC Electrical Standards Promote Safety 
and Ease of Maintenance, March 1952, 
8 pages. Viewpoints of major automo- 
tive users, backed up by typical ex- 
amples demonstrating the need for the 
special JIC provisions. (125) 


A.C. MAGNETIC 


STARTERS 
Line Voltage Type 








Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can be 
supplied. Only those titles listed below 
are still available through the Reader 
Inquiry Facility as this issue goes to 
press, and quantities in some instances 
are low. 





Improving the Corrosion Resistance of 
Metal Surfaces, February 1952, 8 
=. With Visible Contact pages. Survey of currently used pre- 


conditioning materials and techniques; 


O ve rlo a Go R te a ys | research developments in longer life 
finishes. (119) 




















a . — Substitute for Scarce Materials in Spring 
R-B-M Size 0 and 1 A.C. Magnetic Starters Design, February 1952, 8 pages. De 
have identical overall panel mounting di- sign steps to take in replacing stainless 


mensions. All parts, except stationary and steel and phosphor bronze. (124) 
movable contact assemblies, are common to | thie kee Gow Bieweet Queene Sa 
both sizes. tion for Motors, February 1952, 8 
pages. Advantages of temperature-lim- 
iting instead of current-limiting de- 
vices in fractional and integral-hp mo- 
are available on special order. Magnet coil tors. (109) 


can be removed without disassembling the 


Ilsco solderless lugs, suitable for #6 maxi- 
mum wire size, are standard. Screw terminals 


Thermal Overcurrent Relays for Motor 


starter. Stationary and movable contacts Protection, December 1951, 8 pages. 


Heater element cannot be 










aeneeeiiiadl txtiien charter te» replaceable without disconnecting wiring. En- How new designs with alterable trip- 
tly. ee. OE | ing time . isely match motor 
— closed heater element, expanding U-shaped ping time more precisely match mot 
; F . ; heating characteristics under all serv- 
Bi-metallic thermal over- bi-metal and snap action contact mechan- ice conditions (114) 
load relay assembly replace- : : S. 
able without pomovieg tart. = Sa provide dependable, accurate motor over- 
er trom enciosure. Vesigne - a - . ° 
for separate mounting with- load protection. Critical Evaluation of Potentiometers, 
out sub-panel assembly. December 1951, 8 pages. Survey of 
Small overall size, plus identical mounting ri: scision 2 special-pur- 
TRIP-FREE Manual reset : I : a g | commercial, precision and sp cial-p 
is ecu nate dimensions for 10 and 15 ampere 2 to 5 pole pose types; analysis of oe 
matic Reset available on spe- ssjoned-in service l 
cial order at no extra charge. contactors. as well as | for designed-in service. ( 


Two 5 pele, oantac- Size 0 and 1 non-re- Engineering Salary Standards, December 
tors mechanically in- > “3 Aare : ; 5 
terlocked with over- versing starters, make 1951, 4 pages. Part III of a staff sur 
load postaction on — sr. vey examining causes of engineering 
Seer tae lence. : ; ; manpower shortage. (See No. 136 for 
changeability of 25 tremely flexible for reprint of earlier articles.) (135) 


ampere N.O. con- 
tacts and 15 ampere 
convertible N.O. or 
N.C. interlocks. 











control panel layout. ; ; ‘ 

; Research Progress in Dielectrics—1951, 
January 1952, 12 pages. Fifth annual 

ee review of the meetings of the Con- 


— ference on Electrical Insulation; ma- 
£ R oo] B Me DI Vi s i oO ne terials for high-temperature — service 
SSEX WIRE CORP. 


dominate. (116) 
Logansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS : 236) 
— FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE (Continued on page 


230 





Address Department A-4 



























Magnetic Parts by Powder Metallurgy, 
January 1952, 4 pages. Various ma- 
terials for sintered compacts and the 
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pring 
; De- 
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(124) 
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52, 8 
-e-lim- 
g de- 
ip mo- 
(109) Conductors placed in 


Graphite Mold. Cartridge dumped in 
Motor 


pages. 
e trip- 
motor 
1 serv- 


(114) 


meters, *THE CADWELD PROCESS 


vey of ' , 
aa A controlled reduction of copper oxide with aluminum 


ements producing molten copper at approximate 4000° F. 
(121) 


cember A CADWELD CONNECTION 


aff sur- 
neering @ Cannot loosen or corrode. 


; ; Conductors welded by Cadweld. 
136 for @ Cannot be damaged by excessive overload. 


(135) @ Has current carrying capacity equal to that 
1951, of original conductor. CATALOG 
ae Light weight portable equipment — ideal for field ON 
1e . 

work. 

~ REQUEST 
se 

(116) 


crucible and ignited 


with a flint gun. 


all urgy; 


wi ERICO PRODUCTS, INC. 


2070 EAST 61 PLACE © CLEVELAND 3, OHIO 
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METAL POWDER 
| association 


Limit Switches in Industrial Machine 


Improved Components and Materials for 


Trend Is to Smaller, Lighter Thermostats, 


Engineering Manpower Shortage, October 


See similar samples for materia cl le 
RADIO CORES, INC. . Designs and specific costs submitted uP 
*Sampies, 
a quest. Write Dept EM452 
April Metal Powder Show Ask for Booklet EM452 ad Radio Cores From Powdered Metal 
Booth Drake Hotel Engineer 


9540-50 Tully Avenue 








effect of processing factors on mag- 
netic properties and density. (120) 


Control, January and February 1952, 
16 pages. Combined reprint presents 
mechanical and electrical characteris- 
tics of industrial and miniature 
switches; various tripping means and 





procedure for incorporating signal into 
circuit. (117) 







Reliable Electronic Equipment, No- 
vember 1951, 12 pages. Report of the 
Signal Corps research program on com- 
pleted and current projects. (138) 












November 1951, 12 pages. Staff sur- 
vey of sources of supply and _ types 
available; military needs for hermet- 
ically sealed miniatures are being re- 
flected in commercial types. (129) 











and November 1951, 8 pages. Com- 
bined reprint of the two articles pre- 
sents data on long-term aspects; staff 
survey discloses need for engineers; 
methods being employed to meet the 


need. (136) 







Nomograph — Horsepower in_ Rotating 
Machinery, November 1951, 1 page, 
Alignment chart covering torque range 
from 1 to 10 oz-in. (132) 







Advanced Developments in Metallic Rec- 
tifiers, October 1951, 12 pages. How 
requirements of industry and armed 
services are being met for components 
with improved performance and_sta- 
bility, wider temperature range and 
substantial size reduction. (133) 











Silicone Rubber Tape for Heavy-Duty 
Motor Insulation, October 1951, 8 
pages. Applications data and properties 
for a semi-vulcanized tape useful over 
a wide temperature range. (140) 








Eliminating Radio Interference, October 
1951, 8 pages. How radiation is pro- 
duced by r-f power equipment; design 
steps to take in reducing radiation in 
conformity with FCC regulations; test 
methods and equipment. (107) 







Cast Resin Embedments, September 1951, 
12 pages. Reissue of popular reprint 
describing a new design concept for 
miniaturization, unitized construction, 
and ruggedization; types of resins, 
production techniques, selected case 
histories. (128) 














Specifications for Electrodeposited Coat- 
ings, September 1951, 8 pages. An 
analysis of the varied plating stand- 

ards in common use brings order to a 

confusing situation. (110) 














Fluorocarbon Resins — Properties and 
Applications Appraised. Reissue of 
combined reprint. August and Sep- 
ember 1950, 20 pages. New class of 
high-temperature stable, chemically 
nonreactive materials of high dielec- 
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wirn MICABOND waves 


Here’s flexible, uniform mica tape that will work 



































3) in even the toughest application! Here’s why: 
” C-D-F Micabond tapes are made from the finest 
e, mica splittings carefully placed, bonded and sup- 
9) ported to prevent insulation “leaks”. C-D-F Mica- 
bond tapes are made with many different backings 

“ii including: fiberglas, silk, cellophane, cotton, and 
yw > : 

ad paper. There’s a grade of Micabond tape for almost 
vt every application. 

a- . . 

a C-D-F makes other Mica products, too—Sheets, 
33) tubes and formed parts are used in the entire 
oe electrical industry. C-D-F is a leading manufacturer 

8 of quality mica “V” rings, washers and commu- 
— tator segments. 

40) Your C-D-F sales engineer can be very helpful 
to you; his experience will save your time and 
er : ree sas 
)r0- money. Call him today (offices in principal cities) 
ign —he’s a good man to know! 
1 in ae. 

test 
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SHOGK and VIBRATION NEWS: 


__BARRYMOUNTS FOR ASSURED CONTROL OF SHOCK AND VIBRATION — 
can YOUR equipment stand the shock 
of carrier landings ? Barrymounts can! 


Official United States Navy Photograph 


New military specifica- 
tions for all services re- 
quire ruggedization of 
your equipments with 
their mountings. 


ameieien Air-damped and All-Metl Barrymounts and 
mounting bases are now available to meet the shock test 
requirements of specifications MIL-T-5422 (Aer), MIL-E-5272 
(USAF), and ANE-19. These mountings hold your equipment 
securely and maintain uniform performance characteristics 
even after the repeated shock of many aircraft carrier landings. 


For full information about Barrymounts and bases, write 
today for your free copy of each of these Barry catalogs: 


Catalog #524—Ruggedized Barrymounts and ruggedized 
mounting bases. 


Catalog #523—Air-damped Barrymounts and mounting 
bases. 


Games vee Metl Barrymounts and mounting bases. 


THE BARRY corp. 


715 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS — 


SALES REPRESENTATIVES IN . 
Atiante Crleene Cleveland Dallas Dayton Detroit Los Angeles Minnecpolis New York encase 


tric value. Part I analyzes the prop- 
erties of these new resins; Part II 
discusses specific applications. (123) 


Hermetically Sealed Components for In- 
dustrial Control, July 1950, 8 pages. 
(Reissue.) Complete survey of sealed 
and evacuated or gas-filled components 
designed to prevent failure caused by 
climatic conditions common to indus- 
trial equipment. (115) 


Dual-Element Fuses for Motor Protec- 
tion, September 1951, 8 pages. Time- 
lag and current-limiting characteristics 
obtainable, and design procedure for 
selecting ratings. (113) 


Electrical Properties of Glass-Fiber Pa- 
per, August 1951, 8 pages. Properties 
evaluated for an insulating material 
of exceptional electrical and thermal 


stability. (137) 


Effect of Voltage Spreads on Motors and 
Control, August 1951, 8 pages. In 
selecting motor and control compo- 
nents actual fluctuations rather than 
nominal system voltages must be em- 
ployed. (127) 


Vacuum Tube Sockets for Industrial 
Equipment, July 1951, 8 pages. Types 
available for low loss, reduced leak- 
age, resistance to vibration, humidity 
and repeated replacement; design sug- 
gestions in selecting sockets for com- 
mercial and industrial uses. (112) 


Fhp Induction Motors Made in NEMA 
Standard Frames, July 1951. 8 pages, 
An analysis of horsepower assignments 
made by the manufacturers to frac- 
tional-horsepower motors built — to 
NEMA frames 42, 48, 56 and 66, in 
accordance with standard methods of 


rating. (122) 


A Practical Approach to Color in Design, 
July 1951, 12 pages. Why and how 
color is specified in design of business 
machines, appliances, instruments and 
industrial equipment; Armed Services 
developments in functional use of 


color. (126) 


Movable-Electrode Transducer in Dy- 
namic Balancing, July 1951, 8 pages. 
(Reissue.) Electron tube with an elas- 
tically mounted plate measures dis- 
placement; linear and phase-sensitive 
amplifiers operate meters showing mag- 
nitude and position of unbalance. (118) 


Performance of Electronic Drives on Half- 
Wave Power, June 1951, 8 pages. Ad- 
vantages and limitations of half-wave 
electronic controls under varying op- 
erating conditions. (134) 


\ THEN the remaining supply for 4 
title appears to be insufficient te 
meet the expected number of requests 
for another month, it is withdrawn from 
the listing in this department and no 
longer offered through the Reader In- 
quiry Facility. It is difficult at times to 
anticipate the actual number of requests 
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efficiency . 


Lanwonr Second PHILLIPS HEAD 
MACHINE AND TAPPING SCREWS 


Lamson Phillips Head Screws win hands down when it comes 

to good looks plus production efficiency. 

If you are still using common slotted head screws for external assemblies 
better take a good look at the possibility of switching to 

Phillips Head. The savings, in terms of faster, more efficient assembly and 
better looks, can more than compensate for their slightly higher price. 













Right now Lamson & Sessions can offer you quick delivery 
on Phillips Head Machine and Tapping screws in most 
popular sizes. May we quote on your requirements? 


The LAMSON 6& SESSIONS Co. 


1971 West 85th St. * Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio « Birmingham « Chicago 














Check the products below that interest you; tear off bottom of ad 
and send to us for complete information. 










MACHINE SCREWS SEMS j TAPPING SCREWS 4 CAP SCREWS 
Precision made for Pre-assembled Choice of round, “1035” Hi-Tensile 
fast economical i lockwashers on i pan, truss, flat oval, i Heat-treated steel. 
assembly. I tapping and ma- | hexagon and phil- 

chine screws. lips heads. i 






ce ate nae ame ae Ie ae tay re: a sal eee deen 







SQUARE AND HEX | _ LOCK NUTS I i “1035” 
©) MACHINE SCREW Pa ‘tiniesantint iio es ae ; SET SCREWS 
NUTS ; I tion proof. Can be l aa a ae l Cup point type, 
\S> Semi-finished, hot i used repeatedly. i steel. { hardened and 
= pressed, cold heat-treated. 
nee punched. 
i i ] 
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that will be received, and in a few in- 
stances a modest supply has remained at 
the conclusion of the listing. For the 
following reprints previously included in 
th's department, letterhead requests for 
single copies will be filled as long as the 
current supply last 























V-Belt Drives for Adjustable Speeds, 
January 1950, 8 pages. Advantages 
and limitations of designed-in types. 





Progress in Synthetic Mica, March 1950, 
8 pages. Report on research projects 
aimed at commercial production. 


Q 
man v Wath Matching Solenoid Characteristics to 
pa e Load, June 1950, 8 pages. How to in- 


crease efficiency and _ reliability; nine 
suggestions for selection and applica- 
tion. 

















Cold Rolled Electrical Strip, August 
1950, 8 pages. Continuous strip ma- 


FOR terial substituted for hot-rolled silicon 
sheets. 
oe Waa 


Teaming Up With the Defense Agencies, 
PRODUCTS CO. eaming Up With the Defense Agencies 


October 1950, 8 pages. Who handles 
what in research, standards and_pro- 
curement. 


Practical Factors in Applying Organic 
Finishes, November 1950, 8 pages. 
Quality control methods and applica- 

tion techniques. 





















Te:ting Ccils for Shorted Turns, Novem- 
ber 1950, 4 pages. Production high- 
voltage test detects single-turn shorts. 





EMC and CYCLOHM Fractional H.P. Motors 


Universal and Direct Current 1/1000 to 1/2 h.p. Design Ideas from Abroad, December 
950. 8 pages. Ingenious and advanced 
Shaded Pole 1/2000 to 1 Pp. 1950, 5 pag _ 
= EE ik See TFSEND Ae t/4 ho. designs in recent European develop- 
ments, 


That smooth, creamy warm lather that your barber uses when Reliable EI ‘oe Equi ‘ : 
you get a haircut is usually delivered by a Campbell Lather a settee Repent, january 
. : : 1951, 4 pages. Report of work done at 
King Electric Latherizer. 1 : -y : 
a a . ONR on both military and industrial 
Efficient, compact, built for years of trouble-free service, the equipment 
Latherizer requires a motor with perfect shaft alignment and 
extremely dependable service. Campbell engineers picked a 


y Report on Dielectric Research, February 
winner when they chose EMC Model 11A rated 1/45 to 1/30 


1951, 12 pages. Practical developments 













h.p. Millions of these motors are in use powering applications emphasized in the 1951 conference. 
of all types. 

EMC Universal, Direct Current and Shaded Pole Motors and Unitized Electronic Design and Construc- 
CYCLOHM Induction Motors are used by Campbell Products tion Techniques, February 1951, 12 
Co. and other leading manufacturers for more than 500 pages. Survey of practical methods 
applications—cameras, communications equipment, sewing made at Stanford for ONR. 
machines, vending machines, adding machines, portable power : oe vo ; . 10% 
tools, aircraft and scores of defense applications. Fuses vs Circuit Breakers, February 1951, 


4 pages. Motor protection require- 
ments analyzed; selection chart for pro- 
tective devices. 









Write today for our new catalog. Be sure to check with us 
on your fractional h.p. motor requirements. 

















Relay Circuit Ideas from Miniature Train 
Control, March 1951, 4 pages. Four 
selective control functions with power 
line control. 





HOWARD 


Crystal Rectifier Performance Evaluated, 
March 1951, 8 pages. Germanium 
diodes compared with thermionic and 
metallic rectifiers. 











DEPT. EM-4 * HOWARD INDUSTRIES, INC. * RACINE, WISCONSIN 
Divisions: |} Mf ELectRic MoTOR Corp. Ceeveionm MOTOR CoRP. Developments in High-Temperature Met- 


als and Ceramics, March 1951, 8 
pages. Electrical and mechanical prop- 
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Making little ones out of big ones... 


Many a design problem has been simplified by the 
Westinghouse ability to reduce transformer size 
and weight. 


Here, for example, is a case where a transformer 
was required to work in a voltage-doubler circuit at 
18,000 volts. The old model created a space problem. 


First step in redesigning, Westinghouse engineers 
applied a smaller, lighter Hipersil® Core. That, 
plus improved insulation, made it possible to reduce 
coil size and spacing. Then a wet-process porcelain 
cap, with integral tube sockets, eliminated the need 
for stand-off insulators. The net result was an over-all 
reduction of 30% in both size and weight of the 
completed power unit... with a great big bonus: 
The saving to the equipment assembler in installation 
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costs alone made the new design highly profitable, 
because it was no longer necessary to wire tube sockets. 

Savings like this are available to you, too. If size, 
weight, performance, or quantity production have 
any bearing on your transformer problem, call your 
Westinghouse representative, or write Westinghouse 
Electric Corporation, Specialty Transformer Depart- 
ment, Sharon, Pennsylvania. J-70610 















erties for materials used between 1000 
and 2500 C. 





Gaging and Sorting Electronically, March 
1951, 4 pages. Measuring heads and 
electronic circuits for automatic classi- 

fication. 


Insulation Resistance of Thermosetting 
Laminates, March 1951, 8 pages. Ef- 


sao Say veel eel) er 3 iok etek eke : 
fect of humidity and temperature on 
err rrr rr ey er |. ~3 399082 56050859 go0090 ep Fas | | electrical properties of standard grades. 


ne 


a ae ae i) in Pe Ne he FUGD alelala, ‘alalata | More Power Out of the Same Motor 


Frame Size, April 1951, 4 pages. How 


Se ie Tet lle bel fala los Wielele forced ventilation and new coil design 


increased rating for mine motor. 
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a ; J ISZWUOU Fixed Capacitors for Electronic Circuit, 
: ek pha et : aye May 1951, 8 pages. Trends in current 
= ~VOoOU : developments; design factors in selec- 

tion. 


Se 


es baad eee) hae ce al , : a 
~ = Corona Suppression Methods, June 1951, 
Q 4 pages. Basic mechanism of corona 
sates 
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and three methods of prevention. 


Behavior of Insulating Materials at Radio 
Frequencies, July 1951, 4 pages. Break- 
Ss _— ‘ ‘ 
alge ge me ; down strength, dielectric constant and 
7 Set dissipation factor for 16 materials. 


- ne, rs a : wall eet 


Miniaturized Amplifier Designed for Au- 
tomatic Assembly. August 1951, 8 
pages. Design of equipment and proc- 
ess reducing assembly line to one 
operator. 


G ELECTING relays for dependable remote control is 
a lot like choosing friends. It’s easy to go wrong, 
and the best measurement is the background from 


: ; : , Bulk quantities (five or more) of any 
which they spring. That’s why we pictured above 


reprint listed here for which a supply is 


several types of North Relays used in automatic tele- still available may be obtained at the 
phone switching, a specialty of this company for following prices per copy on orders ac- 
Sixty years. companied by remittance: 

There is no higher quality relay than those designed Quantity | Number of pages in reprint 
for telephone service. The experience and know-how ordered 4to8 12 16 or more 
with which North meets these specifications goes into a 
every type of relay bearing the North name. You can 3 $0.50 = $0.60 $0.70 
get North Relays to meet every requirement in high- = need ei a 
speed sensitive control; from Midgets to Multiples; 50 0.95 0.35 0.45 


from low power transfers to switching 5 amp loads ; a 
at 250 V; from single make-breaks to the control of ne Pe cont sates tex for Baw —- 
32 circuits with one impulse through a single pair pr ern 
at low voltage. 

Protect the integrity of your remote control circuit 


design by specifying North Relays. Combined Reprint 


| Magnetic Amplifiers 
NORTH “A I| 4 RELAYS I EMAND for each reprint in the se- 
| purp ose . ries issued during 1951 on Applying 


Magnetic Amplifiers quickly exhausted 
the supply. In response to repeated re- 
quests this series has been reprinted in 
one 40-page booklet which combines all 


| Ask for the new informative North Relay Catalog 
four of the series by Dornhoefer and 
Krummenacher plus three other related 


IMIS MASK: 
MANUFACTURING COMPANY. ” eile cigtes wit'be sagglted se Gi 


each on orders accompanied by remit- 

Originators of ALL RELAY tance. For orders of two or more, prices 
Systems_of Automatic Switching per copy will be less, to encourage 
grouping of orders to save handling ex- 


1432M, South Market Street, Galion, Ohio, U.S.A. pense. Prices per copy are: 
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Representative rheostats 
with Louthan parts are 


shown above. 
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THE 


The porcelain insulators you need to make 
accurate rheostats and resistors are assured 
by Louthan’s careful workmanship and 
close inspection. Many years of cooperation 
with manufacturers of electrical equipment 
gives us an understanding of your problems 

~ and a knowledge of your requirements. 
Louthan specializes in Vitrified, Refractory, 
and Low-loss Steatite Porcelain 

insulating parts for your various 


to meet your needs 


applications. All parts are made with the 
clean, smooth surfaces, the good mechani- 
cal strength, the specified electrical proper- 
ties, and the dimensional accuracy your 
applications demand. 

Louthan production facilities are geared 
for volume production and prompt de- 
liveries. Our staff of engineers will gladly 
study your special insulation problems. 
Send us your inquiries today. 


EXCLUSIVE REPRESENTATIVES: 
H. B. ZEIGER, 369 Lexington Ave., New York 17, N.Y. 
GLENN GARNER COMPANY, 1829 Civic Opera Bidg., Chicago 6, Ill. 
WM, F. HOEFER, 1519 Casa Grande, Pasadena, Calif. 


EAST LIVERPOOL, 


LOUTHAN MANUFACTURING COMPANY 


A Subsidiary of Harbison-Walker Refractories Company 


OHIO 














for your security 


There are numerous reasons why 
machinery and equipment makers 
are standardizing on Winsmith 
Speed Reducers on such a large 
scale. The fact that Winsmith is 
the most complete, standardized 
line available from stock (1/100 to 
85 hp) is hardly sufficient in itself. 


Tested Winsmith performance 
. assuring quiet, smooth opera- 
tion; long operating life; minimum 
maintenance... that’s what really 
counts with design engineers. 


And that performance-testing is 
three-fold ...it’s the Triple Check 
that every Winsmith reducer un- 
dergoes: (1) All components are first 
rigidly checked for accuracy and 
finish before assembly. (2) During 
set stages in assembly, complete 
conformity to specifications, precise 
adjustment of bearings, accurate 
centering of gears and perfect tooth 
contact are all closely checked. 
(3) Each completed unit is run-in 
under load and carefully checked 
for rated performance. 


Information in “Save Through 
Standardization” folder. Write. 


Number of Copies Price per Copy 
l $1.50 
2to4 1.25 
5 1.15 
10 1.10 
25 or more 1.00 


All orders must be accompanied by re- 
mittance, and to identify the reprint the 
order should call for “Magnetic Amplifier 
Reprint.” Add 3 per cent sales tax for 
New York City deliveries. Address all 


orders to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


These booklets are in stock for imme- 
diate shipment, and orders will be filled 
in the order of receipt. When the supply 
is exhausted no more orders will be ac- 
cepted and remittances will be refunded. 


Use the Reader Inquiry Facility for 


e Additional information on any 
product described in New Materials 
and Components starting on page 
160. 

e File copies of any piece of litera- 
ture reviewed in Literature for the 
Asking starting on page 212. 

e Personal copies of, any reprint 
listed starting on page 228. 

e Further information on any prod- 
uct or service advertised in this issue. 


Associations 
and Societies 


Bussmann and Johnson Receive 
NEMA 50-Year Certificates 


At its winter meeting, NEMA awarded 
gold certificates for a half century of 
service to electrical manufacturing to 
Harry T. Bussmann and Carl E. Johnson. 
Mr. Bussmann is vice president of Buss- 
mann Manufacturing Co., Div. of Mc- 
Graw Electric Co., St. Louis. He began 
his career in the electrical manufacturing 
industry in 1901, when he joined the 
Commercial Electric Supply Co., St. 
Louis. In 1914, with four of his brothers, 
he organized the Bussmann Manufactur- 
ing Co., for the production of fuses and 
became vice president in charge of sales. 
The company was consolidated with the 
McGraw Electric Co., in 1929, and Mr. 
Bussmann became vice president, a posi- 
tion he still holds. A member of the 
NEMA board of governors in 1929 and 
1930, Mr. Bussmann also served as chair- 
man of the NEMA fuse section from 1933 
to 1935. 

Mr. Johnson, chairman of the board, 
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From 10 Microseconds to 3 Seconds 


The time interval between any two 
components in electrical, mechanical or 
electro-mechanical systems can now be 
measured, simply and accurately, with 
American Chronoscope Equipment. 

The Model 211 Input Adapter used in 
conjunction with the Model 110 Ameri- 
can Chronoscope separates the functions 
of STARTING and STOPPING the meas- 
urement of time. Simply connect the 
Start and Stop leads from the adapter to 
any two components of a system under 
test. Only the first complete elapsed 
time interval presented is accepted. This 
reading is indicated on the Chronoscope 
and remains fixed until reset. 





PRICES 
Model 110 Chronoscope . . . . $475 
Model 211 Input Adapter . . . $265 


For complete description on these 
and other Chronoscopes and 
Adapters, write for Bulletin 200E 
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Four models 6” 12” 18” 24” 
Capacity—16 Gauge Steel 


3 TOOLS IN ONE 
|. BOX and PAN BRAKE 
2. STANDARD BRAKE 

3. BAR FOLDER 


OPEN END FINGER 


for forming triangular, square 
and rectangular tubes. 


prt tere weer 


Send for 


40 PAGE CATALOG 
describing 
DI-ACRO Shears, 
Punches, Benders, 
Brakes, Notchers 


Versatility from the word GO!! One box or 10,000—can be eco- 
nomically produced with the new Di-Acro Box Finger Brake. 
The complete box finger bar also serves perfectly for all stand- 
ard brake operations. An Acute Angle Bar—quickly mounted— 
converts the brake to a bar folder for locks, seams, hems and 
sharp angles. The unique Di-Acro Open End Finger forms 
square or triangular tubes and other similar parts difficult to 
make. Real machine tool construction, with hardened and pre- 
cision ground box fingers, assures permanent accuracy in pro- 
ducing duplicated parts. The Box Finger Bar can be easily 
mounted on all standard Di-Acro Brakes. 


and Rod Parters,— 
Shears 


also Power 
and Benders, 







Pert eee ew ee eee 


Di-Acro is pronounced "'DIE-ACK-RO" 


A Ee 


¥ v 
Ess pup 309 EIGHTH AVENUE, LAKE CITY, MINN. - 
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Sterling Motors, Inc., Los Angeles, began 
his career in the electrical manufacturing 
industry in 1898, in Chicago. Three years 
later he moved to California, where he 
organized the Dynamo Electric Machine 
Co., in 1906. Two years later this com- 
pany merged with the U. S. Electrical 
Manufacturing Co. and Mr. Johnson be- 
came vice president in charge of the 
design and manufacture of a new line of 
electrical machinery and apparatus. He 
disposed of his interests in this company 
in 1927. The following year he organized 
Sterling Electric Motors, Inc., and served 
as its president until 1950, when he was 
made chairman of the board, a position 
he now holds. Mr. Johnson is a fellow of 
the AIEFE. 


IRE Bestows Medal of Honor and 
Other Awards 


At a banquet held in conjunction with 
its annual convention, the IRE awarded 
the medal of honor for 1952 to Dr. 
W. R. G. Baker of the General Electric 
Co. for “outstanding direction of scientific 
and engineering projects; for his states- 
manship in reconciling conflicting view- 
points and obtaining cooperative effort, 
and for his services to the Institute.” 
H. W. Welch, Jr. received the Morris 
Liebmann Memorial Prize for an engi- 
neering paper on magnetrons, while the 
Harry Diamond Memorial Award was 
given to N. Smith for his “fundamental 
work on radio wave propagation.” Jerome 
Freedman received the Institute Editor’s 
Award for a paper on “Resolution in 
Radar Systems.” The Vladimir K. Zwory- 
kin Television Prize, given for outstand- 
ing technical contributions in the past 
year for work in television, was awarded 
to B. D. Loughlin of the Hazeltine Elec- 
tronics Corp. 


RTMA Establishing Committee 
on Components Application 


In order to prevent the failure of elec- 
tronic equipment through the misuse of 
components in end products, the engi- 
neering department of the Radio-Tele- 
vision Manufacturers Association is estab- 
lishing an engineering committee to 
gather and provide technical data to end- 
equipment designers on tubes and other 
components. In addition to members from 
RTMA engineering sections, the commit- 
tee will consist of representatives from 
the Joint Electron Tube Engineering 
Council, as well as several from outside 
organizations that are concerned with this 
problem. 


Four Receive Mathewson Gold Medal 


At its annual banquet, the American 
Institute of Mining and Metallurgical En- 
gineers awarded the Mathewson Gold 
Medal to Cecil G. Dunn, Franklin W. 
Daniels and Michael J. Bolton, all of 
General Electric’s Laboratory Engineet- 
ing Department, Pittsfield, Mass. Fabian 
Lionetti was also presented with the 
award. The Mathewson Medal is awarded 
for the paper or series of closely related 
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GLOBAR elements 


provide 


UNIFORM, 
CLEAN 

RADIANT 
HEAT 


for ALL-Electric 
"Town and Country” 
Rotisserie 


BARBARA 


STANWYCK now appearing in RKO’s “CLASH BY NIGHT” discovers modern way to barbecue...broil and roast. 


No Ashes _ No Smoke — No Gas Odors — No Special Fuels 


GLOBAR silicon carbide heating ele- 
ments are the heart of the ‘““Town and 
Country” Rotisserie built by the Cal- 
Det Products Company, Culver City, 
California. They are the ideal source 
of smokeless roasting with radiant heat. 
No special wiring, pipes or flues are re- 
quired. Meats are cooked to perfection 

. fats and greases are broiled out... 


healthful meat juices are sealed in. And 
all this for only a few cents per hour. 
In selecting GLOBAR elements for 
the “Town and Country” Rotisserie, 
Cal-Det Products Company called up- 
on the years of experience which The 
Carborundum Company had in applying 
these elements in industrial furnaces, 
kilns and commercial installations. 


THE ANSWER TO YOUR HEATING AND DESIGN PROBLEMS 
MAY BE GLOBAR HEATING ELEMENTS 


These elements offer many advantages in a variety of both low and high temp- 
erature heating operations. Because of their simplicity alone, they facilitate 
product designs impossible otherwise. That’s why it makes sense to get the 
complete facts. Discuss your problems with one of our representatives or 
Write for Bulletin H Dept. EM 87-105, The Carborundum Company, GLOBAR 


Division, Niagara Falls, New York. 
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GLOBAR 


Heating Elements 
» CARBORUNDUM 


TRADE MARK 





“Carborundum” and “Globar” are registered 
trademarks which indicate manufacture by 
The Carborundum Company. 
































CATALOG TYPE 


VOLTAGE 
STABILIZERS 


114 Parts Distributors, strate- 
gically located from coast to 
coast, stock and sell Raytheon 
Voltage Stabilizers — a con- 
venient source of supply for a 
complete range of catalog 
models rated from 15 to 2,000 
watts. 


Paes, : 


Selig sos “ 





























LL models compensate for widely varying input (+15%) 
within 1/20 second . . . maintain voltage within +15% of 
rated output. Compact, rugged, light in weight, with no moving 
parts to wear out, Raytheon Voltage Stabilizers insure peak 
performance of any electrically operated equipment. Custom- 
engineered models are also available for special applications; 
write for details. 
Ask for the name of your nearest distributor. 


RAYTHEON 


MANUFACTURING COMPANY 


EQUIPMENT SALES DIVISION R 
DEPT. 6470-EM, WALTHAM 54, MASSACHUSETTS 
Excellence a 


DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW Militias 


ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 
INTERNATIONAL DIVISION: 19 RECTOR ST., NEW YORK CITY 


RAYTHEON PRODUCTS INCLUDE: MARINERS PATHFINDER* radar; Submarine Signal 
FATHOMETERS*; Marine radiotelephones; WELDPOWER* welders; Voltage stabilizers 
(regulators); Transformers; RectiChargeR* battery chargers; RectiFilteR* battery eliminators; 
Sonic oscillators for laboratory research; Standard control knobs; Electronic calculators 
and computers; Television receivers; Radio, television, subminiature and special purpose 
tubes; MICROTHERM+* diathermy and other electronic equipment. 

*Reg. U.S. Pat. Off. 











CALENDAR OF MEETINGS 


Apr. 1-4— Packaging Exposition, 
Atlantic City Auditorium. 








Apr. 9-11—Seventh Annual Tech- 
nical Session, Reinforced Plastics 
Div., Society of the Plastics In- 
dustry, Inc., Edgewater Beach 
Hotel, Chicago. 








Apr. 14-18—29th Exposition, Oil 
Heat Institute. Commercial Mu- 
seum, Philadelphia. 


Apr. 27-May 1—Annual Meeting, 
American Ceramic Society, William 
Penn Hotel, Pittsburgh. 


Apr. 29-30—Metal Powder Show 
and 8th Annual Meeting, Metal 
Powder Association, Drake Hotel, 
Chicago. 












May 4-8—Spring Meeting, Electro- 
chemical Society, Benjamin Frank- 
lin Hotel, Philadelphia. 












May 5-7—Symposium of Progress 
in Improved Quality Electronic 
Components, sponsored jointly by 
the AIEE, IRE, RTMA, and 
agencies of the Department of De- 
fense and the National Bureau of 
Standards, in the auditorium of 
the Dept. of Interior Building, 
Washington. 



















May 12-14—National Conference 
on Airborne Electronics, sponsored 
by Dayton Branch and Professional 
Group on Airborne Electronics, In- 
stitute of Radio Engineers, Day- 
ton Biltmore Hotel, Dayton, Ohio. 
















May 22-23—Symposium on Elec- 
tronics and Machines, Professional 
Group on Industrial Electronics, 
Institute of Radio Engineers, Palm- 
er House, Chicago. 













June 2-4—36th Annual Meeting, 
American Gear Manutacturers As- 
sociation, The Homestead, Hot 
Springs, Va. 















June 8-21—International Organiza- 
tion for Standardization, Columbia 
University, New York. 












June 16-20—Industrial Finishing 
Exposition, sponsored by the Amer- 
ican Electroplaters’ Society, Inter- 
national Amphitheatre, Chicago. To 
be held concurrently with 39th 
Annual AES Convention, Conrad 
Hilton Hotel, Chicago. 



















June 23-27—Summer General Meet- 
ing, American Institute of Electrical 
Engineers, Hotel Nicolet, Minneap- 
olis, Minn. 


papers with at least one common author, 
which represents the most notable con- 
tribution to metallurgical science in 
the three-year period preceding the 
award. The four men were honored for 
their discovery of some of the factors 
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Piddy-Current Couplings provide a long list 
of desirable characteristics including instantaneous re- 






sponse, infinitely adjustable speed control, wide speed 
range, quiet operation, low power losses, low mainte- 
nance cost—without mechanical contact between the driv- 
ing and driven members—and entirely from AC power. 


If you are interested in this modern method of speed 
control, write on your company stationery for this com- 
prehensive booklet. It presents a down-to-earth explana- 





tion of the Eddy-Current Principle, and the operation of 
the Dynamatic Eddy-Current Water-Cooled Coupling. 


ye 
)YNAMATI[ CORPORATION - srxezx 
— ® "subsidiary of EATON MANUFACTURING COMPANY, Clevetand, Onic 


Dynamometers @ Oil Well Draw-Works Brakes ° Adjustable-Speed Couplings a Eddy-Current Brakes 
Ajusto-Spedes 2 Shovel Clutches ° Press Drives . Lift Truck Clutches . Electronic Controls 
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BAFFLED BYA | 
MATERIAL PROBLEM? 


Consider Felt — Miracle Material 
of a Million Uses 































Because of its unbelievable variety of charac- 
preter, a oa is used in probably 


and for a age 


ANY 










What’s more, FELTERS FELT will not 
ravel or fray...can be cut with a clean, precise edge. 


We can supply you with the exact felt 4g 


your specifications demand. 



















It will pay you to write today. 











The FELTERS COMPANY ee 


Manufacturers of Unisorb for Machine Mounting 
210-EM SOUTH STREET, BOSTON 11, MASS. 





























Gentlemen: Please send me details on Felters Felt and Felters 
Precision Cut Felt Parts. | have the following material problem: 
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which control the growth of crystals in 
metals. 


Radio Pioneers to Honor 
Dr. Lee de Forest 


A dinner will be tendered Dr. Lee de 
Forest at the Waldorf-Astoria on April 8 
to celebrate the fiftieth anniversary of 
his entry into what was then known as 
commercial wireless telegraphy. The 
dinner will also commemorate the forty- 
fifth anniversary of the birth of the three- 
element radio tube. The gathering is 
being sponsored by the De _ Forest 
Pioneers and seven other organizations— 
American Institute of Electrical Engi- 
neers, The American Radio Relay League, 
The Institute of Radio Engineers, Na- 
tional Association ot Radio and Tele- 
vision Broadcasters, Radio-Television 
Manufacturers Association, Society of Mo- 
tion Picture and Television Engineers, and 
Veteran Wireless Operators Association. 


Porcelain Enamel Institute Offers Aid on 
Finishing Problems 


All industries that are working with or 
producing metal products are now being 
offered free assistance in their metal 
finishing or coating problems by The 
Porcelain Enamel Institute. A _ special 
committee, known as the New Uses 
Committee and headed by C. P. Lohman, 
has been established to provide manu- 
facturers of metal products with an 
opportunity to obtain counsel regarding 
the applicability of porcelain enamel to 
specific finishing problems, as well as in- 
formation on the type of porcelain enamel 
required for various types of services, 
including resistance to high temperatures, 
thermal shock, corrosive influences, abra- 
sion, durability under various types of 
service, and other problems. For further 
information, address the New Uses Com- 
mittee, Porcelain Enamel Institute, 1010 
Vermont Avenue, N. W., Washington 
‘ Dd. ©. 


Standards 


ATL LL ELE SEB E A 


Motor and Generator Standards 


A fourth set of revised pages have 
been published for NEMA standards for 
motor and generators contained in pub- 
lication No. MG1-1949. These sheets, to- 
gether with those issued on Feb. 1, 1950, 
Aug. 1, 1950, and June 1, 1950, bring 
the original publication up to date. Dated 
Feb. 1, 1952, these latest revisions refer 
to sections scattered through parts 1 
through 13 of MG1-1949. They will be 
supplied upon request to all holders of 
the original publication. Write to the 
National Electrical Manufacturers Asso- 
ciation, 155 E. 44th St., New York 17. 
The price of the original publication is 


$5.75. 


Proposed Test Code for Carbon Brushes 


Twenty-eight page technical paper, 
AIEE publication No. 52-73, contains 
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SHAKEPROOF snc. 


DIVISION OF ILLINOIS TOOL WORKS 


TTA: 
or WIREFORIMNS ? 


If you are planning to manufacture 
new products for the defense effort, 
we would like to help you with your 


spring, coil or wireform problems. 


Designing new and different springs 
to meet specific requirements is our 
specialty and we are geared to do the 
job quickly and economically. We 
have experienced design and engi- 
neering personnel, extensive modern 
facilities, unique manufacturing 
methods and skilled production 
workers that permit us to provide 
unusual assistance in helping you get 


the right springs for the job. 


Why not take advantage of the assist- 
ance our experienced spring engi- 
neers can give you? Call or write 


without obligation. 


LEWIS SPRING & MANUFACTURING CO. 


2646 West North Avenue, Chicago 47, III. 


9 
Y 


PRECISION 


SPRINGS 


THE FINEST LIGHT SPRINGS AND WIREFORMS 
OF EVERY TYPE AND MATERIAL 


tentative data on techniques for measur- 
ing the properties of brush materials and 
shunt connections and the operating 
characteristics of brushes. The code cov- 
ers electric brushes for all types of rotat- 
ing a-c and d-c motors and generators, 
and similar apparatus. Procedures are 
given for the measurement of brush wear 
at normal and high altitudes (using and 
altitude test chamber), as well as commu- 
tation ability. The commutation ability 
test measures the ability of the brush to 
commutate (reverse) current flow in an 
inductive coil without sparking and with- 
out visibly marking the brush faces or 
commutator bars. Other tests measure the 
heat loss produced by friction, and elec- 
trical resistance. The proposed code was 
prepared for the winter meeting of AIEE 
by a joint subcommittee appointed by 
NEMA and the AIEE. Copies may be 
obtained from the American Institute of 
Electrical Engineers, 33 W. 39th St. 
New York 18, at a cost of 30 cents to 
members and of 60 cents to nonmembers. 


Electric Power Connectors 


NEMA publication SG1-1952, a revi- 
sion of No. 37-47, contains standards for 
the current ratings of bare copper and 
aluminum conductors; rated frequency; 
basis of temperature rise; identification 
markings; thread dimensions; and_ bolts, 
nuts and lockwashers for connectors. The 
various types of connectors are defined 
and classified. Copies may be obtained 
for $2.00 from the National Electrical 
Manufacturers Association, 155 E. 44th 


t.. New York 17. 


International Standards Being Prepared 


Eleven technical committees of the In- 
ternational Organization for Standardiza- 
tion (ISO) will meet in New York, June 
9-21, in connection with the triennial 
meeting of the ISO at Columbia Uni- 
versity. Among the six meetings in which 
the United States will actively participate 
are those on screw threads, ball and 
roller bearings, preferred numbers, and 
mica. Seventy-six technical committees 
are now working on projects. Many of 
the technical committees’ recommenda- 
tions will eventually be submitted to the 
Council of ISO for approval as interna- 
tionally recommended standards. 


Drawing Symbols 


Graphical symbols for single-line elec- 
trical engineering diagrams are given in 
ASA 42-page publication, Z32.1.1-1951. 
This volume co-ordinates and modifies 
the single-line diagrams contained in the 
standards for graphical symbols for elec- 
trical power and control described in 
Z32.3-1946, and for telephone, telegraph 
and radio use, contained in Z32.5-1944. 

For the first time single-line diagrams 
for use in both power and communica- 
tion work are contained in one volume. 
These diagrams show the function of 4 
part rather than a picture of it, and are 
especially helpful when drafting compli- 
cated circuits where use of the customary 
two lines would involve a great many 
drawings. Copies obtainable for $1.40 
from the American Standards Associa 
tion, 70 E. 45th St., New York 17. 
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] 
Polystyrene 


...for precision packaging 


@ With the same care and regard for 
precision that they use in watchmak- 
ing, Bulova has prepared this parts 
cabinet for their dealers. 

Koppers Polystyrene 81 proved 
the ideal choice for this new cabinet 
fer several reasons. It offers practi- 
cal, time-saving advantages and 
maximum convenience in use. The 
dividers (also made of Koppers Poly- 
styrene) are easily moved to accom- 
modate changing volumes of stock, 
and are molded of ivory-colored 
Polystyrene to make identifying let- 
tering extremely readable and pro- 
vide quick identification. The hand- 
some mahogany color of the cabinet 
will always be fresh and new-looking. 

Of prime importance is the fact 
that this new cabinet represents a 


substantial saving in manufacture 
and use over a previous metal model 
which it replaces. 

Koppers Polystyrene 81 is a lubri- 
cated plastic, well suited for preci- 
sion molding of this type. Its ease of 
flow assures that it will fill the mold, 
giving sharp definition to divider 
slots and corners, and permitting the 
molding of thin wall sections. Its 
improved physical properties plus 
greater dimensional stability provide 


a strong, rigid, good-looking cabinet 
and drawer that fit together perfectly. 

Write for further information 
about the adaptability of Koppers 
Polystyrene to your housing or pack- 
aging problem. Our technicians are 
anxious to work with you... to de- 
sign new packages or products to be 
made of Koppers Polystyrene, and 
to help you obtain the best possible 
results in using this versatile plastic. 


Koppers Plastics make Many Products Better and Many Better Products Possible. 


y 


KOPPERS 
Ww 








KOPPERS COMPANY, INC., Chemical Division, PITTSBURGH 19, PA. 
BOSTON 


SALES OFFICES: NEW YORK 
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DETROIT LOS ANGELES 
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where HARD RUBBER is right... 


use it! 


HOW TO 


SPEED PRODUCTION 


WITH PARTS PUNCHED 
FROM 





HARD RUBBER 
naa 


Cut from strong, wear-resistant ACE hard 
IDEA ] rubber sheet, this precision-machined meter 

piston spends years under water without 

warping or swelling. 

Intricate tube socket assembled at low cost 
IDEA 2 from tiny punchings of Ace X-2-B. Strong, 


rigid. Dielectric strength 415 v/mil (60 
cycles); Power factor 0.6% (1 megacycle). 


Chemical resistant, strong (up to 10,000 psi. 

IDEA 3 tensile), high-dielectric, wear-resistant ACE 
hard rubber sheet is ideal for myriads of 
small parts. 


rubber sheet as screens, strainers, separa- 
tors, containers, etc.? 


Can you use perforated or slotted hard 
IDEA 


ACE hard rubber sheet punches and machines easily... 
cuts time and costs both! It’s available in many grades 
and finishes, sizes to 24” x 50”, as thin as 0.005”. Ask for 
further details today. 


American Hard Rubber Company 


Gy” 93 WoRTH STREET + NEW YORK 13, W. Y. 
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Manufacturers 
Publications 





For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ELectricAL MANUFACTURING 
as your source. 


Other publications available to readers 
of ExvecrricaL MANUFACTURING through 
the use of the Reader Inquiry Facility on 
page 231 are reviewed in “Literature for 
the Asking” in this issue, starting on 
page 212. 


ELECTRICAL CONDUCTORS — New, 
expanded and completely revised Ana- 
conda general catalog of over 700 pages 
in 24 sections, assembled in an expanding 
board-backed binder, is a product cata- 
log, a cable materials textbook and engi- 
neering data handbook all in one. While 
the product data is confined to the com- 
pany’s line, the materials textbook and 
data sections are broadened to include 
all electrical conductors. 

Product sections contain the usual cat- 
alog data such as physical dimensions, 
weights and standard packing on bare 
and coated wire and cable, portable 
cords, magnet wire, and power cable. 
Some idea of the completeness of cover- 
age is shown by the use of nearly 1000 
tables of various kinds in these product 
sections. In the 48-page section on mag- 
net wire, for example, data are tabulated 
on weight, resistance and area for round 
bare copper wire; space factors for six 
types of wire, and dimensions for 23 
types; data on single, double, triple and 
quadruple Formvar; and combinations 
of Formvar, glass insulation and silicone 
varnish. Square and rectangular conduc- 
tors are included, as well as a discussion 
of winding and impregnation. 

Materials section contains physical 
properties and electrical characteristics 
ot conductors, insulations, coverings and 
miscellaneous materials used in various 
products. This information is included as 
an aid to the user in selecting the proper 
design and construction for a given pur- 
pose. The 54-page section on conductor 
materials, for example, tabulates data 
from a variety of sources on copper, cop- 
per alloy, aluminum, copperweld and 
composite conductors, giving conductiv- 
ity, temperature coefficient of resistance, 
skin effect and a-c/d-c resistance ratio, 
stranding classes and wire size for 
stranded conductors, and elastic modulus. 
Insulations and coverings are treated in 
a similarly complete manner. One table, 
for instance, lists specific advantages, 
notable deficiencies and typical applica- 
tions for all extrudable synthetic rubbers 
and plastics used in the industry. An- 
other table in the section on coverings 
lists all the saturants and finishes with 
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RING 


*SHURE-STAKE HAND TOOLS exert more than 2,000 pounds staking pressure (compared with 800 
pounds for ordinary tools.) Once pressure has been applied, jaws cannot be opened until dies have closed 
all the way home to exert full pressure. Air operated tools also available, in hand-held and bench-mounted types. 


For FULLEST protection 


against shorted wiring — use NEW T & B Self-Insulated 
een Terminals ...SAVE AN EXTRA INSULATING OPERATION 





NOW. ..end the risk of shorts between closely- 


mounted terminals—and do it the quick, economical 
way—by using T & B Self-Insulated Sta-Kon Terminals. 


Metallic portion of these new components retains all 
the proved-over-the-years advantages of the Sta-Kon 
design—high conductivity, low contact resistance, last- 
ingly strong grip on wire. The insulation—a special 
nylon formula which forms an integral part of the 
terminals as shipped and as assembled—absolutely pre- 
vents metal-to-metal contact between adjacent termi- 
nals. Self-Insulated Sta-Kons do away with the need for 
separate insulating sleeves . . . and save an extra 
insulating operation. 


MANY INSULATION PLOSES 
The insulation, selected after exhaustive tests as the 
best material available for severe service, combines 
exceptionally high impact strength with light 
weight. Its mechanical and electrical quali- 
ties are unaffected by installation. It suc- 
cessfully withstands the action of gasoline, 
naphtha, hydraulic fluids, many other 
chemical agents . . . as well as the effects 
of high temperatures. 


Insulation is molded for perma- 
nent dimensional accuracy ... color g 
coded for easy identification . . . trans- 
lucent for visual inspection of assembly. 


SIMPLE, SURE INSTALLATION 

A single operation with Shure Stake 
Tools* simultaneously stakes terminal y ) 
to wire with terrific pressure, and grips —— 

the insulation permanently in place. The terminal is on 
the wire to stay ; the insulation is on the terminal to stay! 
ENGINEERED RIGHT...DISTRIBUTED RIGHT 
Self-Insulated Sta-Kon Terminals are typical of the 
many T & B quality fittings recently re-designed to give 
you outstanding performance at lowest installed costs. 
Like all T & B fittings, they’re furnished exclusively 
through local T & B distributors under the T&B plan. 


THE THOMAS & BETTS CO. scsssome 


28 Butler Street, Elizabeth 1, New Jersey 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1898 
ORIGINATORS OF SELF-INSULATED SOLDERLESS TERMINALS IN 1935 


Our Field Service Engineers are ready to help you on special fittings problems. Ask your nearest T & B wholesaler to arrange to have one get in touch with you. 
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FOR QUICK, 
ACCURATE 
STEEL 
SELECTION 


@ This easy-to-use, illustrated steel 
guide is packed with useful infor- 
mation and features: 

@ A list of steel, tool and machin- 
ery stocks with specifications and 
technical data on all steels includ- 
ing alternate and tentative stand- 
ard steels. 

@ Descriptions of applications of 


TRAIN at 
UNITED STATES STEEL 


Nga AMEND 


URITED STATES STEEL COMPANY 


Alloy, Stainless and Carbon Steels 
plus a tubular product chart show- 
ing all types with characteristics 
and applications of each. 

@ Comprehensive reference charts 
and tables as well as 16 tabs for 
quick product reference and color 
sections for special products. 

@ Send now for this valuable book. 


UNITED STATES STEEL SUPPLY DIVISION 
UNITED STATES STEEL COMPANY, PITTSBURGH 
HEADQUARTERS: 208 So. LA SALLE ST., CHICAGO 4, ILL. 


WAREHOUSES COAST-TO-COAST: BALTIMORE - BOSTON - CHICAGO - CLEVELAND - LOS ANGELES 
MILWAUKEE - MOLINE, ILL. - NEWARK - PITTSBURGH - PORTLAND, ORE. 
ST. LOUIS - TWIN CITY (ST. PAUL) - SAN FRANCISCO - SEATTLE 
Sales Offices: 
INDIANAPOLIS - KANSAS CITY, MO. - PHILADELPHIA - PHOENIX 
ROCKFORD, ILL.-SALT LAKE CITY- SOUTH BEND- TOLEDO- TULSA~ YOUNGSTOWN 


MAIL COUPON TODAY 
FOR YOUR FREE COPY 


United States Steel Sup 
208 S. La Salle Street, ref 


ly 
hicago 4, Illinois 


Gentlemen: Please send me, without obligation, 
a copy of your 1952-53 Stock List. 


Fill in and mail the attached 
coupon and your 1952-53 
Stock List will be Title 
delivered shortly. 


Name 


Firm 


recommendations on where to use each 
one. 

Technical data section is a complete 
handbook containing the information 
needed to calculate almost any cable 
problem. Includes standard abbreviations, 
graphic symbols, emf and galvanic series; 
physical and electrical properties of the 
elements and materials, said to be the 
most complete tabulation yet prepared; 
NEC current ratings for various code 
designations, and voltage drop under 
maximum code current. The 116-page 
section on calculation data is equally 
complete and comprehensive; the 76- 
page section on application data is a 
complete revision and amplification pre- 
sented on an _ industry-wide basis not 
limited to Anaconda’s products alone. 

Copies of this electrical conductor 
handbook may be obtained only by ad- 
dressing a letterhead request to E. F. 
Luna, Sales Promotion Director, Ana- 
conda Wire & Cable Co., 25 Broadway, 
New York. 4. 


FLEXIBLE SHAFT HANDBOOK—The 
third edition of this 256-page reference 
manual provides a comprehensive and 
authoritative picturé’ of the range and 
scope of flexible shafts in transmitting 
power and remote control and gives full 
details on their construction, selection 
and application. The current edition cov- 
ers changes and developments made in 
the flexible shaft field since 1944. The 
handbook is conveniently arranged into 
five basic sections. The first and second 
sections illustrate and describe the con- 
struction and functions of power drive 
and remote control flexible shafts and 
discuss the factors to be considered in 
making specific applications. The third 
section is devoted to the subject of flexi- 
ble casings which are used in conjunction 
with flexible shafts. Included in this sec- 
tion is a description of a line of plastic- 
covered casings which can be used where 
oil and abrasion resistance are important. 
The fourth section provides information 
on various types of angle adapters and 
fittings that can be used with flexible 
shafting and suggests the most advan- 
tageous way to utilize these parts on a 
flexible shaft application. An appendix 
containing engineering tables and data 
adds to the value and usefulness of the 
handbook. Copies are available on letter- 
head request. Address The S. S. White 
Industrial Div., 10 East 40th St., New 
York 16. 


VOLTAGE TRANSFORMERS—This 22- 
page booklet, No. CV-142, is a complete 
guide to both the standard line of con- 
stant-voltage transformers and four new 
regulations: the harmonic-neutralized 
type CVH, the plate-and-filament type 
CVE, the adjustable-harmonic-neutral- 
ized type CVL, and the television-re- 
ceiver type CVA. The catalog also 
contains information on: checking with 
voltmeters; load regulation; effect of load 
power factor; effect of frequency; re- 
sponse time; operation on motor loads, 
operating temperature; cascade opera- 
tion, and other topics. A feature of the 
catalog are line-voltage recordings of 
average, best and extreme conditions of 
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low-Twist VITRON Yarns increase efficiency in magnet wire 
production, by permitting build-up control through varia- 
tions in pull-out and flyer speeds. Each package serves a 
wide range of needs, and a sound inventory can be main- 
tained with fewer types of packages. These savings, plus 
the lower cost of low-twist constructions, are cutting over-all 


Costs in many wire processing operations. 


Glass Fibers Inc. first offered low-twist in an 


exclusive yarn size—VITRON 300's. This pro- 


GLASS FIBERS INC. 
1810 Madison Avenue « Toledo, Ohio 


APRIL 1952 


Vitron Low-Twist Yarns 
speed insulating and cut costs 


Tiron 


ELECTRICAL INSULATING MATERIALS 


gram proved so successful that wire processors requested 
the complete range of VITRON yarns—450's, 300's, 225's 


and 150's—be made available in low-twist constructions. 


We would like to tell you how you can save money with 
these important products. We can show where insulating costs 
have been cut as much as 20% to 40% over 
previously used yarns by shifting to low-twist 
constructions. A letter or call from you today 


will put our engineers at your service. 
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| line voltage. One page of the catalog is 


| devoted to typical applications of con- 
| stant-voltage transformers. These cover 
| scientific and laboratory instruments, 
| technical and industrial apparatus, com- 
| munications, navigational and military 
equipment. Also included are photo- 
graphs, schematic diagrams and dimen- 
sional diagrams for every available unit. 
Catalog also contains charts showing per- 
formance, harmonic analyses, and elec- 
| trical and mechanical specifications. Bul- 
letin is punched to fit standard 3-ring 
binders. A copy of catalog, P-30-CV 142, 
may be obtained on letterhead request 
from Sola Electric Co., 4633 West 16th 
t., Chicago 50. 


aoe 


TEST AND INDUSTRIAL EQUIP- 
MENT—“Products for Industry,” a 28- 
page illustrated booklet, describes the 


Here aft Coto-Coil a a | theory of operation, features, and uses 


of major industrial developments. Among 





. each of these interweave winding machines can produce the instruments and equipment discussed 
PARTIALLY WOUND up to four precision-engineered coils simultaneously—coils | are electron tubes, a timer, a count rate 
eo a able to meet the most exacting electrical and physical speci- | meter, high-frequency heating equip- 


fications. A cotton, acetate or nylon yarn, interwoven with 
the wire throughout the coil, insures maximum uniformity, firmness and pro- 
tection under all kinds of operating conditions. These modern production company letterhead to the Industrial 
facilities, plus 35 years of experience, combine to make Coto Coils the first : 


< i > secti - oj .ePLi > - 
choice for engineered coils. Coto-Coil Company, 63 Pavilion Avenue, —— » > agg naga oe zs 
bastions Se 1 ucts Dept., Radio Corporation of Amer- 


ica, Camden 2, N. J. 
ae 1 Slo 


Coto* 2 Coils 


ment, and many others. To obtain copies 


| of the booklet (Form 2J-8174), write on 





Book Reviews 


Electrical Engineering—by Clarence V. 
PRECISION Christie, $8 i i 


professor of electrical engi- 
neering, McGill University. Published 


e by McGraw-Hill Book Co., 330 West 
42 St., New York 36, N. Y. Sixth 


edition, 675 pages, $7.00. 



























To meet the increasing demand for small compact 


; precisiny potentiometers for Military airborne in- Because the main title of this book is a 
ee ae ee ane: — little too all-inclusive for the present state 
| fully enclosed: 5 to 125000 ohms; 1% accuracy; of the electrical art, especially since the 


linearity 0.25%; ; 300° mechanical and 278° electrical 


é Vv » ) E > > 1“ ) 1 . ) re . 5 > 
caiia uaa catch auiiiie: outa aunaine: idvent of the electronic branch of the 


double end <cafts cvailable; meet JAN-R-19. Send us family, it has a sub-title: The Theory and 

your requirements. Characteristics of Electrical Circuits and 

R Machinery. A great many changes have 
Dut SERIES y chan; 


occurred in electrical engineering since 
the first edition of this volume was pub- 
lished in 1913. 

While the present revision of this work 
maintains the elementary approach of 
former editions, it is directed toward 
preparing and encouraging the student to 
ald extend his studies into more advanced 

phases of the subject. Written primarily 
for those in the low-frequency power, 
1-400 industrial and electrical fields, it presents 
scans an adequate base for those particularly 


interested in electronic control and com- 
munications. 
S ~ . » 
Send All Inquiries to Dept. M-4 The electrical field about two conduc- 
tors has been analyzed in some detail to 
a DelUR give a more complete picture of the field 
261 = in a simple case as the basis on which 


to prepare for more complex studies. 
Examples of electric and magnetic 


fields about groups of conductors are 
aT) NV itero SON ACA Onley ts: te Maas sieaties eee 









rob ala ALLL "s <<. a oe power transmission and distributive sys- 
MANUIACTURERS OF SCIENTIFIC PRECISION EOUIPMENT FOR OVER A QUARTER OF 2 CENTURY tems of neighboring circuits. 


© CAMERAS @0 PROJECTORS © ENLARGERS @ EXPOSURE oe 


OIF; 


Other revisions to the former editions 
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the properties you want are “Duilt-into” 


High Dielectric Strength 
Low Power Factor 


Heat Resistance 
Steins a eee a Low Moisture Absorption 
High Impact Resistance 


Dimensional Stability 

Light Weight 
Tensile Strength 
Abrasion Resistance 
Good Machinability 
Punchability 

Many specific properties and combinations of proper- forms, tube socket supports, panels, motor and trans- 

lles—to suit the exact requirements of your product — former parts, switch gear and relay parts. 


are built into LAmicor. This thermosetting laminated Take advantage of the versatility of LAMicom; put it 


plastic (made with such fillers as glass, nylon, fabric, to work for you. LAMICoID is supplied in standard sheets, 


paper, etc., with a variety of synthetic resins) has solved rods and tubes, or fabricated into parts to your specifi- 


the problem of material shortages in many fields. cations. Whatever your electrical insulation problem 


Lamicoiw may be the answer to the mechanical, struc- may be, let us put our 58 years of experience at your 


tural and insulating needs of your application. Here are disposal. For a prompt quotation, send blueprints or 


just a few of its many uses: dials, antenna parts, coil specifications. 


ie MICA eaulaltoe COMPANY 


Schenectady 1, New York 





Offices in Principal Cities 
LAMICOID (Laminated Plastic) ¢ MICANITE® (Built-up Mica) « EMPIRE® (Varnished Fabrics and Paper) e FABRICATED MICA 
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| 
|/ STAR-KIMBLE 
BRAKEMOTORS 
are the best d--—-d* 
BA \\\\ Stort-and-top jobs 


CARRIAGE TRAVEL LIMITS HELD WITHIN .002° 
...With Star-Kimble Brakemotors on Rivett Precision Lathes 


@ throughout for exceptional accuracy in both 
toolroom and production work, the 1020S Precision 
Lathe built by Rivett Lathe & Grinder, Inc., Boston, Mass., 
provides for stopping the carriage travel by means of limit 
switches. These switches control the power supply to a Star- 
Kimble Brakemotor. 


















Precision dial indicator shows the accuracy with which the 
Brakemotor stops the carriage at the predetermined point. 
According to the Chief Engineer of Rivett, the stop mechanism 
of the lathe has been operated an almost unlimited number of 
times. Accuracy of the stop has been within .002”, every time! 








In thread cutting, the fast, accurate stopping of the Brakemotor 
permits the thread to finish up at identical positions on piece 
after piece. 








Wherever applications call for accurate, positive, split-second 
stops—and particularly for repeated starts-and-stops in the 
toughest of duty cycles—Star-Kimble Brakemotors have proved 
their ability to run for years with little or no attention. 







*Demanded by industry 















Get the full facts—write for free Bulletin B-501-A 


-KIMBLE 


MOTOR DIVISION OF 
EHLE PRINTING PRESS AND MFG. CO. 


6 Bloomfield Avenue Bloomfield, New Jersey 








include: treatment of alternating-currem 
circuits and a number of the more impor- 
tant circuit theorems; discussion of the 
direct-current machine has been enlarged 
to include the diverter-pole generator and 
the welding generator, and the study of 
system faults and system stability has 
been made more practical through the 
inclusion of numerical examples. The 
volume is thoroughly illustrated by dia- 
grams and sketches, and is clearly written, 


Fundamentals of Automatic Control—by 
G. H. Farrington, British consulting 
engineer. Published by John Wiley & 
Sons, Inc., 440 Fourth Ave., New 
York 16, N. Y. 235 pages, $5.00. 


This volume is intended for those who 
are interested in any applications of auto- 
matic control. It comprises a general sur- 
vey of the control field and includes an 
investigation of the basic nature of the 
problems that may be encountered. It 
deals with underlying principles that af- 
fect control performance rather than with 
specific details of plants or equipment. 

The book is prepared on the premise 
that all control problems have similar as- 
pects. The volume deals with one gener- 
alized variable, and examines the diffi- 
culties and the possibilities that arise 
when trying to keep this variable to a 
desired value; either fixed. or varying. 

The analysis by which fundamentals 
can be reached is facilitated by the use 
of mathematical methods. This overcomes 
the difficulty of trying to visualize the 
simultaneous behavior of the conditions 
involved. The author makes use of such 
methods in a form that is easily under- 
stood. The particular examples cited are 
illustrative rather than complete. 


High Speed Computing Devices—by the 
staff of Engineering Research Associ- 
ates. Inc. Published by McGraw-Hill 
Book Co.. 330 West 42 St., New York 
36, N. Y. 451 pages, $6.50. 


The information contained in this vol- 
ume was first assembled as a report to the 
Office of Naval Research on the subject: 
“an investigation and report on the status 
of development of computing machine 
components.” The book, therefore, deals 
primarily with mechanical devices and 
electrical circuits that can be incorpo- 
rated into computing machines. 

The book is not a detailed comparison 
of a few computers, but does contain 
some examples to illustrate the integra- 
tion of techniques and components into 
complete systems. The material present is 
confined to methods that already exist, 
or which seem likely to be available 
shortly. 

The book is an introduction to the 
general character of computing machines, 
and the arithmetic techniques employed 
in using them are clearlv outlined. Basie 
circuits are described along with their 
computing machine functions. 

The book points out varied uses % 
which large-size machines can be put and 
explains the importance and nature of the 
relationship between a machine and the 
human operator who must supply mathe: 
matical ingenuity and instructions in 4 
form that the machine can use. The tr 
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Another new development using 


B. F. Goodrich Chemical Company 


raw materials 


HIS plugboard is a vital part 

of the “nervous system” of an 
I.B.M. electronic calculator which 
solves 6,000 problems an hour. The 
plugwires are simply inserted in the 
proper receptacles, setting up elec- 
trical circuits that tailor the machine 
to any of an endless variety of busi- 
ness tasks. 


Each one has a “handle” molded 
from a Geon-based plastisol—giving 
itmany unusual advantages. But it took 
long research and many tests of mate- 
tials by the manufacturer to find just 
the right one for successful molding. 


Plugwires made by 

Air Craft- Marine Products, Inc., Harrisburg, Pa. 
B. F. Goodrich Chemical Company 

supplies the Geon resin only, 


Easy-to-handle “nerves” 









command electronic brain—safely! 


The material has to process easily 
... fuse properly under heat without 
high pressure... resist wear and 
abrasion...take a range of colors 
... have electrical properties that 
make it safe. The one chosen to fill 
the bill perfectly was a Geon-based 
plastisol. 


Satisfying strict requirements like 
these is nothing new for versatile 
Geon materials. Geon resins, latices 
and plastic compounds have helped 
to develop and improve hundreds of 
products. They can be made to resist 
heat and cold, water, abrasion, gas, 


oil, many chemicals. Find out how 
they may help you solve a product- 
problem. For technical advice, please 
write Dept. GG-4, B. F. Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. Cable address: 
Goodchemco. 


a oret GOODRICH Crrpy, 
- 





OF tne a. 7. GOOOR™ 


GEON RESINS « GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 
GEON polyvinyl materials e HYCAR American rubber « GOOD-RITE chemicals and plasticizers e HARMON organic colors 
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Fastener Problem 


of the Month 


VIBRATION-PROOF ELECTRIC TERMINALS 


PROBLEM: Severe vibration 
acting upon standard nuts used 
on electric terminals too frequent- 
ly results in loose connections. 
Double nuts are difficult to adjust 
correctly and lock washers can 
tear soft brass connections. Many 
manufacturers, making products 
as diverse as Diesel electric loco- 
motives, trucks and electric toast- 
ers, require a_ vibration-proof 
terminal fastener to protect their 
equipment against needless 
power failures. 


APRIL, 1952 


Tree 
senna 


aunt 


mL 


SOLUTION: Positive protection against the loosening effects of vibration is 
provided by self-locking brass Elastic Stop Nuts. The red elastic locking 


collar provides a constant and positive grip on terminal studs . 


. . makes con- 


tinuous performance more certain by preventing ignition or power supply 
failures. Because Elastic Stop Nuts lock in any position on the stud, whether 
firmly seated or not, they are easily adjusted. They are readily removed and 


can be re-used, 


YOU may have a similar fastening problem — or a 
very different one. In any case, you'll find ESNA en- 
gineers ready and able to supply a solution. Mail our 


coupon now, for complete information. 


Dept. N10-422, 


Elastic Stop Nut Corporation of America 


2330 Vauxhall Road, Union, N. J. 


Please send me the following free fastening information: 


[] Elastic Stop Nut Bulletin 
([] AN-ESNA Conversion Chart 


Name 
Firm 


Street 


(] Here is a drawing of our product. 
What fastener do you suggest? 


Title 





lationships between machine capabilities 
and the required mathematical tools are 
illustrated by examples. 

Chapter headings include: Preliminary 
Considerations, Counters as Elementary 
Components, Switches and Gates, Func- 
tional Approach to Machine Design, 
Arithmetic Systems, Numerical Analysis, 
Computing Systems and Physical Com- 
ponents and Methods. The latter two 
headings are descriptive of book sec- 
tions and each contain five separate 
chapters. 


General Network Analysis—by Wilbur R. 
LePage, professor; and Samuel Seely, 
professor and chairman, department of 
electrical engineering, Syracuse Uni- 
versity. Published by McGraw-Hill 
Book Co., 330 West 42 St., New York 
36, N. Y. 516 pages, $8.00. 


This text is designed to lay the founda- 
tion for most phases of network analysis, 
including some of the background for 
network synthesis. The subject is devel- 
oped from elementary concepts, and the 
treatment is not particularly aimed at 
either power or communication special- 
ists. Each topic is developed from fun- 
damental principles, but a _ previous 
knowledge of network analysis is a pre- 
requisite. 

The material can be classified into the 
following broad groups: steady state in 
lumped networks, steady state in dis- 
tributed systems, and transients in lumped 
networks. A number of specialized tech- 
niques are included: matrices, symmet- 
rical components, transmission-line charts, 
Fourier series, Fourier integral and the 
LaPlace integral. 

Series and parallel circuits are con- 
sidered simultaneously, and the duality 
relationships between junction and loop 
analyses are stressed. The subject of mag- 
netic coupling blends the viewpoints of 
communication and power engineers as 
well as stressing the analysis of flux 
conditions. 

In order to avoid ambiguity, the author 
has introduced some new terminology to 
the field. He uses such terms as “cope- 
dance” and “commitance,” after first 
giving complete definitions for each. 

Problems included at the chapter ends 
are in many cases numerical computa- 
tions, but in most instances require orig- 
inal thought. Appendixes cover the topics: 
Hyperbolic and exponential relations, and 
integrodifferential equations. 


Alternating-Current Machines—by George 
V. Mueller, professor of electrical. engi- 
neering, Purdue University. Published 
by McGraw-Hill Book Co., 330 West 
42 St., New York 36, N. Y. 502 pages, 
$7.50. 


Intended primarily as a text for senior 
electrical engineering students, it can be 
used as a refresher or introduction to 4 
new field by practicing engineers. It is 
assumed that the reader is familiar with 
the basic principles of a-c circuits prior 
to starting the book. The treatment is 
practical with a design viewpoint. 

The first five chapters cover the gen- 
eral subject of transformers in great de- 
tail. Included are construction details and 
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TRAIN ASSEMBLY 


Y,, best answer to precise, dependable servo operation is the 
Transicoil control motor and gear train combination, either as separate 
matching units or in a single case. Each is built for the other. Together they 
combine to match your specifications exactly—mechanically and electrically. 

Transicoil servo motors are supplied in 2-phase line operation or 
plate-to-plate types for either 60-cycle or 400-cycle use. Output ratings 
range from fractions of a watt to 10 watts. 

Gear assemblies are beautifully miniaturized, built like fine watches 
for negligible backlash, designed to mount the motor and data elements 
and to provide the necessary shaft output. Transicoil gear trains can also 
be supplied separately for use with other control motors. Simply specify 
torque, backlash, stop and other requirements for the next best thing to 
a complete Transicoil motor-gear train combination! 


Other Transicoil precision products 
include induction generators and servo amplifier 


systems, each made to your exact specifications, 


Write for Transicoil Bulletin M 


POLE ee te at 


107 GRAND STREET, NEW YORK 13, N.Y. 


no-load relations, relations in a loaded 
transformer, parallel operation of trans- 
formers, special types of transformers, 
and transformer connections in polyphase 
systems, 

Three chapters are devoted to induc- 
tion machines. Complete analyses are 
given on polyphase induction motors, and 
the problems associated with their speed 
control. Induction generator principles 
and applications are covered, as well as 
self-synchronizing induction machines. 

Other chapters cover synchronous gen- 
erators, synchronous motors, single-phase 
motors, synchronous converters and rec- 
tifiers. An appendix outlines 22 experi- 
ments that can be done in the laboratory 
to aid in obtaining a complete under- 
standing of the text. 

In this volume, particular attention has 
been paid to use of standard abbrevia- 
tions and symbols, inclusion of a large 
number of problems, and use of many 
oscillograms and vector diagrams. Many 
of the problems have a simple solution, 
but each illustrates at least one principle. 
The oscillograms serve to explain certain 
relations and confirm results obtained by 
mathematical methods. 


National Electrical Code Handbook, 
Seventh Edition—By Arthur L. Abbott. 
Published by McGraw-Hill Book Com- 
pany, 330 West 42nd St., New York. 
Price $6.00. 

Through the use of illustrations and 
explanatory text this book is designed 
to enable the reader to grasp readily 
the general plan, scope and purpose of 
the National Electrical Code require- 
ments. Each of the Code paragraphs has 
an explanatory text following it. A key 
to Code requirements is given on the 
inside of the front and back covers. The 
comments are based on the 1951 edition 


of the NEC, 


Plastics Molding—By John Delmonte. 


John Wiley & Sons, Inc., New York 16. 

493 pp. $9.00. 

The design engineer has a very real 
interest in plastics molding techniques 
and moldings problems. He has to be 
able to design his plastics parts so that 
they can be properly produced; the de- 
sign (and the materials specified) there- 
fore have to be compatible to existing 
machinery and processes. This is true 
whether the actual molding is done for 
him on a custom basis or by his own 
molding department. 

In this book, John Delmonte draws on 
his long experience to present a systema- 
tic analysis of plastics molding operation 
not only from the standpoint of the plas- 
tics molder but also with a keen aware- 
ness of the design engineer’s place in the 
picture. After a preliminary chapter sum- 
marizing the molding properties of vari- 
ous standard molding compounds, Mr. 
Delmonte devotes chapters to a step-by- 
step analysis of types of molding equip- 
ment, methods of operation, criteria for 
machine selection to meet requirements 
of specific materials and parts design, and 
to mold design. 

Chapter subjects include: Hydraulic 
pumps for molding presses; mechanical 
pressure systems; hydraulic accumulators 
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COMPLETE LINE OF CORES 
TO MEET YOUR NEEDS 


® Furnished in four standard 
permeabilities —125, 60, 26 
and 14. 


*® Available in a wide range of 
sizes to obtain nominal in- 
ductances as high as 281 
mh/1000 turns. 


& These toroidal cores are given 
various types of enamel and 
varnish finishes, some of 
which permit winding with 
heavy Formex insulated wire 
without supplementary insu- 
lation over the core. 
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HIGH Q TOROIDS for use in 
Loading Coils, Filters, Broadband 


Carrier Systems and Networks— 
for frequencies up to 200 KC 


For high Q in a small volume, characterized by low eddy current 
and hysteresis losses, ARNOLD Moly Permalloy Powder Toroidal 
Cores are commercially available to meet high standards of physical 
and electrical requirements. They provide constant permeability 
over a wide range of flux density. The 125 Mu cores are recom- 
mended for use up to 15 ke, 60 Mu at 10 to 50 ke, 26 Mu at 30 to 75 ke, 
and 14 Mu at 50 to 200 ke. Many of these cores may be furnished 
stabilized to provide constant permeability (+0.1%) over a specific 
temperature range. 


*Manufactured under license arrangements with Western Electric Company inal ani 






















































































































































































































Fast, Efficient, Low-Cost 


WHITEPRINTERS 
for Plant, Lab, Office | 





SPEE-DEE 


Saves up to 80% of Commercial 
Blue Print Costs! | 


® Quickly make accurate black-on- 
white or blue-on-white prints up to | 
24” x 36” from translucent originals, | 
at less than 2c per sq. ft. Just plug 
into 115 volt a.c. line. Makes photo- 
copies too. Uses diazo (moist or am- 
monia dry) process. $155.81 includes 
initial supply of paper and develop- 
ing powder. Printer only, $149.81. 
Shipping weight, 85 lbs. Smaller 
models from $55.12. Order the Spee- 
Dee on 10-days free trial or write 
for full facts. 





MODEL “’D” VERSA-LINER 
Volume Production Prints when Needed 


® Economically prints and develops 
black line and colored line white- 
prints. Uses dry ammonia-fume di- 
azo method. Plugs into standard 115 | 
V 60 cycle a.c. line, using 19 amps. 
Easy to install and operate. Sendies 
cut sheets or roll stock up to 42” 
wide in any length. Variable speed 
up to 5 ft. per min. New light source 
—low replacement cost. Easy to 
clean. Minimum maintenance. Com- 
plete, $1295. Moist diazo-type model 
at $1095. Get full facts now. 


PECK & HARVEY 


5749 N. WESTERN AVE., CHICAGO 45 
Manufacturers of Whiteprint, Blueprint 
and Photocopy Equipment 
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and packings; distribution of gases and 
fluids; molding temperatures; material 
preparatory equipment; compression- and 


transfer-molding equipment; design of 
compression and transfer molds; injec- 


tion-molding machines; design features 
of injection molds; extrusion equipment; 
finishing accessories; instrumentation. The 
book is well illustrated and indexed. 


Automatic Feedback Control—By William 
R. Ahrendt and John F. Taplin. Mce- 
Graw-Hill Book Company, New York 
36. 412 pp. $7.50. 

This is an extension. of an earlier work, 
published in 1946, titled “Automatic 
Regulation.” Essentially, this book pre- 
sents on a practical analytical basis the 
theory of the automatic feedback control 
systems and a discussion of the criteria 
for the design or selection of the required 
control apparatus. Typical problems are 
treated in detail. 

In content, an introductory chapter is 
followed by a mathematical analysis of 
physical systems; operational approach 
to feedback control; frequency spectrum 
analysis; feedback control loops; multiple- 
loop feedback control system; design con- 
siderations; nonlinearity and _ discontin- 
uity; servomechanisms; pneumatically 
operated controllers; temperature tegula- 
tion; speed governing; pressure, flow and 
liquid-level controls. There is a_ par- 
ticularly extensive study of nonlinearity 
and discontinuity. 


IES Lighting Handbook, Second Edition 
(1952). Published by the Illuminating 
Engineering Society, 1860 Broadway, 
New York 23, N. Y. Price $8.00. 

This volume represents a detailed re- 
view and revision of the first edition of 
the handbook published in 1947. Over 75 
per cent of the material is new or revised. 
Thirty-four technical committees of the 
Society sponsored the various texts to- 
gether with other associations and indi- 
viduals. 

While much of the text deals with field 
application of lighting, such as store and 
factory lighting, much of the material is 
basic in character and hence of value to 
the lighting equipment designer. Such 
chapters include the physics of light, 
light and vision, standards and nomen- 
clature, measurement of light, color, light 
control, light sources and lighting cal- 
culations. The appendix includes tech- 
nical data on color standards. A wealth 
of reference material is included at the 
end of each chapter. 


Use the Reader Inquiry Facility for 


e Additional information on any 


product described in New Materials 
and Components starting on page 
160. 


e File copies of any piece of litera- 


ture reviewed in Literature for the 
Asking starting on page 212. 
e Personal copies of any 
listed starting on page 228. 

e Further information on any prod- 
uct or service advertised in this issue. 


reprint 






















































The job goes quicker 
—and with less effort 
when the pliers are 
Kleins. Workers ap- 
preciate the hand fit 
of the handle and 
proper balance—the 
keen knives that stay 
sharp even after long 
service. In the com- 
plete Klein line of 
pliers, you'll find a 
type exactly suited to 
your needs. 


ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard 
Electric Corp., 
New York 


Write for your free 
copy of the Klein 
Pocket Tool Guide 
today! 









"Since 1857" 


Poon QOD | Fe 


3200 BELMONT AVE.,CHICAGO 18, ILl 
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SUPERIOR 
ARC RESISTANCE— 


GREATER 
COMPACTNESS— 





EXCELLENT 
DIMENSIONAL 
STA BILITY— 


When you insist on 
PLASKON ALKYD Molding Compound 





wes. It will pay you to take a good, close look at the advantages of 

aca Plaskon Alkyd Molding Compound when you're redesigning your 

, Resists Tracking, even at high voltages, be- products or bringing out a new line. 

a aa cause of superior arc resistance (190 sec., Plaskon Alkyd offers a combination of outstanding arc resist- 
4 A.S.T.M.) ance, high dielectric strength and resistivity that makes it tops as 

. an electrical insulator. And because its superior arc resistance gives 

e—the Resists Breakdown because of high dielectric an extra margin of safety against “tracking,” smaller clearances 

at stay strength (350 V. per mil., A.S.T.M.) and reduced over-all dimensions are possible. 

x long Plaskon Alkyd can be molded faster and at lower pressures 

e com: Allows Precision Designing since parte mold- with more productivity per mold cavity, so fewer cavities are 

ine of la a a aaa needed. Production increases up to 292% have been realized. And, 

find a stability (hold cee oe cena inch) you can design to precise dimensions, for there is no after-shrinkage. 

ited to aiid ; ; If you make motor starters, meters, switches, or any products 

iii. taniih Gk ania: Menibiaainies using insulating materials, find out how redesigning for Plaskon 
>PLIER eo Ke ; Alkyd can improve your product and your profits. Write today 
up to 400°F., and resists attack by solvents. to arrange for a demonstration at vour plant. 

utor: 

aa 

rps, 

- 





eer ae PLASKON DIVISION 


be Libbey » Owens « Ford 
PLASKO | \ Glass Company 
Plaskon’s Molding Shop on Wheels e Toledo 6, Ohio 


Fully equipped shop with molding 


In Canada: 
Presses and complete test equipment. ALKYD Canadian Industries, Ltd. ¢ Montreal, P.Q. 
Plaskon technicians will make on-the- Branch Offices: 


Spot comparisons of parts molded FOR SUPERIOR ELECTRICAL PARTS Boston « Chicago « Los Angeles « New York 
from Plaskon Alkyd with your present Manufacturers of Molding Compounds, 
Parts. Inquire today. Resin Glues, Coating Resins 
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Edward C. Lloyd has been appointed 
assistant chief of the National Bureau of 
Standards Office of Basic Instrumentation. 
His duities will be to help co-ordinate 
NBS projects in basic instrumentation, 
maintain liaison with sponsoring agen- 
cies, and arrange for co-operative work 
on special problems. Mr. Lloyd came to 
NBS from the Navy Department, Bureau 
of Ships, where he had served for two 
years as principal marine engineer. 


Henry C. Roemer, has been advanced 
from executive vice president to presi- 
dent of Federal Telephone and Radio 
Corp., Clifton, N. J. 


SN NE TREES EN RR 


Kenneth A. Hoagland has been appointed 
assistant engineering manager of the f 
Cathode-ray Tube Div., Allen B. Du ; 
Mont Laboratories, Inc., Clifton, N. J. 
Mr. Hoagland will serve as assistant to 
Alfred Y. Bentley, the division’s engi- 
neering manager, in supervisory and ad- 
ministrative duties for the engineering 


department, in addition to being in 
< es charge of design and development of 
THE HANNIFIN cathode-ray_ tubes. 


Clayton F. Ruebensaal, formerly technical 
FOR SMALL PARTS PRODUCTION 


director of plastics and resins of the 
Naugatuck Chemical Div. of the United 
States Rubber Co., Naugatuck, Conn., 
was named to the newly created posi- 


: tion of commercial development man- 
Old-fashioned, muscle-operated arbor presses cause oper- at, tie, 0K Gee, See 


ator fatigue that results in costly rejects, wasted material manager of organic research, was named 
and reduced production. to succeed Mr. Ruebensaal. 

Why not revitalize your production lines with Hannifin 
Han-D-Presses that assure uniformity of work on every 




















Dr. Ralph Bown, director of research 
for Bell Telephone Laboratories since 


piece? These modern tools, which operate off your shop air 1946 and a member of the Bell System 

Z supply, will speed work on small parts jobs such as staking, for more than 30 years, has been ap- 
Exclusive Electric press-assembly, forming, punching and marking. pointed vice president in charge of re- 
Control Valve Features include: safe, easy hand or foot operation with search. Other organizational changes at 


An exclusive the Laboratories include the following 


Hannifin develep- sectsic contealss rugged mere piston and honed cylin- appointments: Dr. J. B. Fisk, director 
Se der; guided — and rigid frame; removable steel base of research in the physical sciences; Dr. 
control valve. Safe, plate. Two sizes: 12-ton and 1-ton capacities. H. T. Friis, director of research in high 
Split-second, frequency and electronics; Dr. W. H. 


effortless control. Doherty, director of research in electri- 


cal communications; and Dr. R. M. 
Burns, chemical co-ordinator, in addi- 
tion to his duties as director of chemical 


and metallurgical research. 
AIR PRESSES © HYDRAULIC PRESSES ¢ CYLINDERS ¢ VALVES 


HANNIFIN CORPORATION 
1149 S. Kilbourn Ave., Chicago 24, Ill. 
Please send Bulletin 251 on Han-D-Presses. 





Dr. Kent R. Van Horn has been ap- 
pointed director of research for Alumi- 
num Co. of America. Now associate di- 
rector of research at the New Kensington, 
Pa., Aluminum-research laboratories, Dr. 
Van Horn succeeds Dr. Francis C. Frary, 
who is retiring. 


WRITE FOR BOOKLET 


A colorful descriptive 
booklet on Hannifin 
Han-D-Presses will 
be sent on request. 


Mail the coupon. are © EG Ud dae bis DAG SeS EON Thee aeons 





PCG cinhen kicbee swear ee Sbe OCSSSNe 6O4S EM AROSE RES Dr. Soren H. Mortensen, chief electrical 
engineer for the power department of 
RT STE Ne Allis-Chalmers Mfg., Co., Milwaukee, 
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merits careful consideration in select- 

ing the type of bearing to be used. 
This includes the period prior to installa- 
tion or storage and after installation. In 
this treatise we will limit the discussion to 
the latter. 


Riveitses to corrosion is a factor that 


Under service conditions, temperature and 
the corroding medium are the controlling 
factors. Bearings are used in various media 
but these are too numerous to discuss in 
general terms. The usual medium is oil so 
it should be given first consideration. 


It is difficult to know exactly what role 
corrosion plays under operating conditions 
since all that can be observed is the rate 
of disappearance of the bearing surface. 
This rate of disappearance depends on 
wear plus corrosion. However, from experi- 
ence and laboratory corrosion tests a guide 
is available. 


At temperatures above 200° F., and in the 
presence of some air, corrosion in the 
presence of oil may be expected. The air 
will oxidize the oil and acid products will 
be formed that are definitely corrosive to 
many metals. However, it is not the actual 
corrosion we are interested in but rather 
the corrosion rate. If the corrosion rate is 
one-tenth the wear rate, then it is negli- 
gible but if it is equal to or greater than the 
rate of disappearance due to mechanical 
wear then it is appreciable. 


The relative corrosion of bearing metals is 
much different when in operation as com- 
pared to exposure such as in storage. 
Peculiarly, lead is again the major offender 
but steel is practically non-corrosive. A 
comparison of the tendency to corrode is 
approximately as shown in the chart below. 


Pure lead will corrode in hot acidic oil at a 
very rapid rate in terms of bearing life. 
This rate of corrosion is substantially re- 


SLEEVE BEARING 











duced by two factors. First, if the oil con- 
tains natural inhibitors; or if the oils are 
highly refined to remove the natural in- 
hibitors and additives are used to restore 
this inhibition. And second, the addition of 
tin to lead base alloys greatly increases the 
corrosion resistance. 


In the copper-lead alloys the rate of cor- 
rosion depends on the amount of lead in 
the alloy under corrosive conditions since 
the lead is present in free pockets. The lead 
cannot be protected with tin as in babbitt 
since the tin will alloy with the copper 
rather than with the lead. The only alter- 
natives are to use copper-lead under condi- 
tions where severe corrosion is not en- 
countered or to use an overlay of tin-base 
or lead base alloys over the copper-lead. 


Where corrosion is a major factor in de- 
termining bearing life and yet the surface 
properties of a soft metal are required, a 
tin alloy is recommended. 





Cast bronze bearings have long been 
a favorite with leading builders of 
out board motors. 


If the properties of a soft metal are required 
and price is a major factor then lead-base 
babbitts may be used and corrosion resist- 
ance is obtained by the use of tin in the 
lead alloy. For a straight lead-tin alloy 
about 6 percent tin is required but in the 
babbitts where greater strength is required 
in heavy sections, the tin content may be 


Relative Comparison of Corrosion 


STEEL i 
LEAD BASE 
COPPER LEAD 
TIN BASE 
BRONZE ead 
ALUMINUM ae 


Tendency of bearing materials to corrode 
in the presence of hot oil and air, 
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Aluminum alloy bearings provide 
excellent resistance to corrosion. 


dropped as low as 1 percent in the presence 
of antimony and fair corrosion resistance 
will be obtained. 


For load applications intermediate to the 
babbitts and the bronzes, aluminum offers 
possibilities for excellent corrosion re- 
sistance. 


Where oil temperatures run under 200° F. 
corrosion problems are not likely to be 
encountered unless water is liable to be 
present from some external source or due 
to exposure to wet conditions or condensa- 
tion in outdoor environments. In this case 
the tin-base babbitts at low loads and the 
bronzes at high loads are most liable to 
meet requirements. 


Engineering Service 


Johnson Bronze offers manufacturers of 
all types of equipment a complete engi- 
neering and metallurgical service. We can 
help you determine the exact type of bear- 
ing that will give you the greatest amount 
of service for the longest period of time. 
We can show you how to design your bear- 
ings so that they can be produced in the 
most economical manner. As we manu- 
facture all types of Sleeve Bearings, we 
base all of our recommendations on facts 
free from prejudice. Why not take full ad- 
vantage of this free service? 


This bearing sheet data is but one of a series. 
You can get the complete set by writing to— 





SLEEVE BEARING HEADQUARTERS 
570 S. MILL ST. + NEW CASTLE, PENNA. 
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EVERY DESIRABLE CHARACTERISTIC 


Smallest in size. 
Sealed in Silicone. 


100% impervious to moisture and salt 
spray. 
Complete welded construction from 


terminal to terminal. 

Temperature coefficient 0.00002% per 
degree C. 

Ranges from .05 Ohms to 55,000 Ohms, 
depending on type. 

Tolerance .1%, .5%, 1%, 3% and 5%. 
RH Types — Silicone sealed in a die-cast, 
black anodized radiator finned housing 
and mounts on sub-panel for maximum 
heat disipation. 

Prompt Delivery. 

Let us quote on your immediate needs. 


Phone, wire or write George Risk 
Telephone 2139 — 2501 13th Street 
For Price & delivery 


(We also manufacture deposited carbon resistors) 


DALE PRODUCTS, INC. 





25-Watt 
Type RH-25 


50-Watt 
Type RH-50 


2-Watt Type RS-2 


Type RS-5 






5-Watt 


Gy 





pes 


10-Watt Type RS-10 


me 


MINIATURE PRECISION 
RESISTORS 


















MANUFACTURED IN 
ACCORDANCE TO 
JAN-R-26A Specifications 
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FINER CONTACTS 
from this “Improved Mill” 


Improved’s new rolling mill offers two big advantages: scientific control 
of quality and temper of materials and faster production to quickly fill your 


orders. 


Shown here are long-length sheets of laminated brass-silver for electrical 
bar contacts being rolled down to within a tolerance of + .0005” thickness. 
The same-process is used for any number of combination of metals for 


many industrial uses. 


Write today for detailed information how 
Improved service can raise quality and speed 


delivery. 


The Home of IMPROVED Service 
~ The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 












Wisc., was recently installed as an Emi- 
nent Member of the Eta Kappa Nu As- 
sociation. Eminent Membership in the 
Eta Kappa Nu, the electrical engineers’ 
honor society, is “offered only to those 
individuals who by their technical attain- 
ments and contributions to society have 
shown themselves to be outstanding 
leaders in the field of electrical engi- 
neering and great benefactors to their 
fellow men.” 


Dr. Lauriston C. Marshall has been ap- 
pointed director of Link-Belt Company’s 
new physical testing and research lab- 
oratory at Indianapolis. He will be re- 
sponsible for an program of 
original research, as well as for continu- 
ing investigation into ways and means 
of improving production methods and the 
quality of conveyor and power trans- 
mission products. Dr. Marshall currently 
is head of the Microwave Laboratory 
operated at Berkeley under the joint 
sponsorship of the U. S. Air Forces and 
the Research Corporation. He also is an 
active member of the University’s Radia- 
tion Laboratory staff. He will take over 
his new duties with Link-Belt Co. as 
rapidly as he can be released from his 
present duties. 


extensive 


Thomas Wolfe, vice president in charge 
of manufacturing of Pacific Airmotive 
Corp., Burbank, Cal., recently was also 
appointed director of engineering for the 
Corporation. 


Herbert A. Fox, who has been a proj- 
ect engineer on the development of the 
Parkersburg, W. Va., factory of the new 
fiber glass division of Libbey-Owens- 
Ford Glass Co., has been named tech- 
nical manager of the division. Mr. Fox, 
who was associated with Owens-Corning 
Fiberglas Corp. for eight years, will make 
his headquarters in Parkersburg. 


William L. Rodich has been promoted 
to general manager of the laminated and 
insulating products department of Gen- 
eral Electric’s chemical division. He will 
make his headquarters in Coshocton, 
Ohio. Mr. Rodich joined GE in June of 
1950, becoming manufacturing manager 
of the chemical materials department. In 
October of last year he was named as- 
sistant general manager of the laminat- 
ing and insulating products department, 
the position he held prior to this promo- 
tion. In GE’s electric housewares depart- 
ment, Carl A. Edman has been named 
manager of advanced engineering, and 
Homer H. Miller, manager of engineer- 
ing, at the Brockton, N. Y., plant. 


Emil H. Balz has been appointed di- 
rector of research of Glass Fibers Inc., 
Toledo, Ohio. In the past, Dr. Balz has 
served as both a consultant to the glass 
concern and has had charge of the glass 
and plastic laminate laboratory. 


Several changes have recently been 
made at Watson-Stillman Co., Roselle, 
N. J. Included among them are the pro- 
motion of A. B. Diss as vice president 
in charge of manufacturing, and the pro- 
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When the Air Force needed a hermetically sealed switch 
for positive performance under conditions conducive 
to condensation, icing, low atmospheric pressure, dirt, 
and oil, the MICRO division of Minneapolis-Honey well 
“ame up with the answers and the switch. 

It’s not surprising that Fusite, as the pioneer in glass- 
to-metal terminals, was given the job to produce the 
terminals that would furnish a safe, sure and rugged 
seal, 

While originally conceived for military applications, 
design and construction was kept clean, simple and 
inexpensive to assure its application in peace -time 
products. 

What Fusite Terminals have done for MICRO they 
ean do for your electrical product. Write for catalog 
of the Fusite line of single, multiple, and plug-in ter- 


minals, Department J, 


See our catalog folio J-5 in Product Engineers’ 


IT section of Electrical Catalogs (E. B. R.) 
FU § E CORPORATION 


6028 FERNVIEW AVENUE - CINCINNATI 13, OHIO 
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You don’t have to be a research 
engineer to appreciate the advan- 
tages of Mighty Mite Thermostats. 
Customers can sense the signifi- 
cance of pre-set Thermostats the 
instant they pick out a modern 
product with this positive temper- 
ature control feature. It’s a sales 
advantage that creates—and holds 
—greater buy appeal. 


Proved by a Million Installations! 


In assembly and actual use, 
Mighty Mite Thermostats have 
advantages of equal importance. 
In many a modern product, the 
plus features listed below are add- 
ing up to greater safety, better pro- 
duct performance and lower costs. 


Include These 8 Plus Features: 


1 Positive pre-set temperature control 
Tamper-proof sealed tubular housing 
No rivets, eyelets, screws or solder 


Rugged construction, yet very small 
and compact 


Low installation cost 

Pre-calibrated to fit exact product needs 
Adaptable to your present design 
Fast, simple production assembly 


DESIGN YOUR PRODUCTS 
TO SELL AND STAY SOLD! 


1 


MANY MIGHTY MITE 
MODELS PROTECT 
THESE PRODUCTS: 


Air Conditioning Units ® 
Fractional H.P. Motors 
* Electric Blankets © 
Coffee Makers ® Steri- 
lizers * Humidifiers ¢ 
Heat Sealers * Hair 
Dryers * Waffle lrons 


... and many more! 


Write us for our Recommendations 


WG Ee VME URS 35 


PRODUCTION COMPANY 


= 
TP oie 217 ASH STREET 


AKRON 2, OHIO 


motions of Adolph deMatteo and R. W. 
Dinzl to chief engineer and consulting 
engineer, respectively. 


Julian G. Everett, Robert H. Hose, and 
William F. H. Purcell, associates for 
many years in the Henry Dreyfuss indus- 
trial design organization, New York City, 
recently were made partners in the firm. 


Hans U. Hjermstad has been appointed 
vice president in charge of engineering 
of Sola Electric Co., Chicago. Mr. Hjerm- 
stad has been in charge of engineering 
development at Sola since 1948 as assist- 
ant to the president. He will continue to 
head Sola’s engineering department and 
engineering laboratory. Previous to his 
connection with Sola, Mr. Hjermstad was 
affiliated with the Federal Electric Co., 
Chicago, as vice president in charge of 
research, engineering and manufacturing. 


John Tanner has joined James B. Lan- 
sing Sound, Inc., Los Angeles, as chief 
engineer in the speaker division. 


E. Leo Fannon has been appointed 
manufacturing manager of The Sessions 
Clock Co., Forestville, Conn. Previously 
Mr. Fannon was employed for over 26 
years by General Electric, serving for the 
last 22 years with the Telechron Depart- 
ment. 


Ralph Thacker, formerly research engi- 
neer at Salsbury Corp., Los Angeles, has 
joined Titeflex, Inc., Newark, N. J. 


Westinghouse Electric Corp. has an- 
nounced the reassignment of two vice 
présidents. Tom Turner, who has been 
vice president in charge of industrial re- 
lations and who had staff responsibility 
for headquarters manufacturing, has 
been appointed vice president in charge 
of the motor and control division at 
Buffalo, N. Y. T. I. Phillips, who until 
recently headed the Company's East 
Pittsburgh divisions, succeeds Mr. Turner 
as staff vice president in charge of manu- 
facturing. 


The newest member of the radio inter- 
ference filter group at the Culver City, 
Calif., application engineering laboratory 
of the Sprague Electric Co., is John H. 
Harley. Mr. Harley was previously elec- 
trical design engineer at the El Segundo, 
Calif., division of the Douglas Aircraft 
Co. 


New director of engineering at Magne- 
cord, Inc., Chicago, is Otto C. Bixler. 
Prior to joining Magnecord, Mr. Bixler 
was electrical development engineer for 
AiResearch Mfg. Co. 


Z. Takats has been appointed chief 
engineer of DeJur-Amsco Corp., Long 
Island City, N. Y. 


Sylvania Electric Products, Inc., New 
York, has appointed Walter A. Weiss 
general manufacturing manager of its 
Radio Tube Division. Mr. Weiss, who 
has been manager of the Division’s re- 
ceiving tube plant in Burlington, Iowa, 
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Over 3500 Standard 
Bodine Motors 
(1/2000 to 1/6 hp) 





Worm gear speed reducer mo- 
tor for automatic scales, labo- 
ratory apparatus, sign flashers 
ond similar applications. 





Series wound motor for add- 
ing machines, check protectors, 
motion picture projectors and 
similar applications. 





Small (2%@" high), totally-en- 
closed, capacitor motor—syn- 
chronous and nonsynchronous 
—for instruments and timing 
devices. 





A double worm-gear speed re- 
ducer motor — 1/150 h.p. to 
1/50 h.p.— for vending mao- 
chines, plating barrels, etc. 





Offered in a variety of types 
for hand driers, communication 
equipment, bag closing ma- 
chines and similar devices. 


THE POWER BEHIND 
THE LEADING PRODUCTS 
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since last March, succeeds Matthew D. 
Burns, who was recently promoted to 
general manager of the division. 


George A. Gade, manager of outside 
sales for the Standard Pressed Steel Co., 


Jenkintown, Pa., has transferred his head- 
quarters from Detroit to the plant. The 
move was made preparatory to readjust- 
ing the company’s nation-wide sales or- 


ganization because of increased demands 
for its products. 


Dr. H. S. Bennett has been appointed 
director of research and engineering of 
um S Or ' ¥ , the engineering and production division 
' : SF of Dynamic Electronics-New York, Inc., 
‘’ Forest Hills, L. 1, N. Y. Formerly, Dr. 
Bennett was chief of the engineering 
branch at the Electronic Warfare Center, 
Ft. Monmouth, N. J. 


' 
the powt _ {to F Robert M. Jones has been advanced to 


| vice president in charge of research and 
development at Saco-Lowell, Boston, 
Mass. Mr. Jones joined the company in 
1919 and prior to his promotion was 


feed andcontrol P= 


Donald B. Stroud, who has served as a 
sales engineer in the Cincinnati office of 
the Reliance Electric and Engineering 


Co., has been transferred to the Indian- 
* t lil tl & apolis office, located at 1840 E. 38th St. 
¥ 
Here’s dependable hydraulic power OM all Briefs 
in a compact, positive displacement 


internal-gear rotary pump. In the 
application illustrated, Tuthill Model LK 
yrovides the power for the feed and - : . ; 
I d I . , The new plant of the Gordon Chemical 
control systems on this multi-purpose Co. in Wilmington, Del., is now in 
sawing, filing, grinding and polishing operation for the manufacture of urea 
machine. Model LK is a ball-bearing, | formaldehyde molding compounds and 
mechanically sealed pump with a allied chemical products. 





reputation for quiet, leak-free, dependable et : 

Mallory-Sharon Titanium Corp., has 
moved its general offices from Indian- 
apolis to Niles, Ohio. Mallory-Sharon 
3 g.p.m. and pressures to is a jointly owned company formed by 
600 p.s.1. the P. R. Mallory & Co., Inc., Indian- 
If you have a similar apolis, and Sharon Steel Corp., Sharon, 
: Pa., earlier this year for the melting 
and fabrication of titanium and its al- 
loys. The titanium melting furnace now 
submit a sketch for located in Indianaoplis is being moved 
recommendations without to Niles. . Three new furnaces to be in- 
obligation. In any event, stalled at Niles will bring available ti- 
i ; tanium melting capacity at Mallory- 

Sharon to two million lb in 1952, 


performance and low power 


consumption. Capacities up to 


application, or any pumping 
problem, you are invited to 


it will pay you to write 
Photos, courtesy 


for the complete details on 
The Do All Company 


Tuthill Model L pumps. 


Instrument Corporation of America, 
Blacksburg, Va., recently opened a new 
plant for the production of miniature 
slip-ring and commutator assemblies. 


The Fusite Corp., Cincinnati, manu- 
facturer of glass-to-steel hermetic ter- 
minals, has just occupied a new factory 
more than doubling the space in its old 
facilities. Located at 6028 Fernview 
Ave., Cincinnati, the new provides 16,- 
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Why pay more? 
. .. for the best 
call CLEVELAND. 


CLEVELITE COSMALITE 
Grade E Improved post cure fabrication Grade SP .. Post cure fabrication and 
and stapling. stapling. 
Grade EX Special grade for TV deflec- Grade SS ...General purpose. 
tion yoke sleeve. Grade SSP . General purpose—punch- 
Grade EE Improved general purpose. ing grade. 
Grade EEX Superior electrical and moisture Grade SLF . Thin wall tubing—high 
absorption properties. dielectric and compres- 
Grade EEE . Critical electrical and high sion strength. 


Grade XAX Special grade for government 








CLEVELITE 
COSMALITE: 


Laminated Phenolic Tubing 









These Ten Grades of Laminated Phenolic 
Tubing are being used in the Electronic and 
Electrical industries with astonishing success! 


Note how varied are their properties . . . how 
endless in variety are the diameters, lengths, 
and wall thicknesses in which this tubing is 
produced by us. 


A GRADE FOR EVERY NEED! 


voltage applications. 


phenolic specifications. 


Tell us your needs. We are known for our 
dependable service and prompt deliveries. 


Me CLEVELAND CONTAINER G2 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


REPRESENTATIVES 
NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 
NEW ENGLAND _R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. ; 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO : 





000 sq ft of floor space as compared 
with 7000 in the old plant and will 
permit tripling production. 


Federal Telephone and Radio Corp., 
Clifton, N. J., has established a mobile 
radio communications dept. for the de- 
sign, manufacture, sale, and servicing of 
a complete line of vehicular and _ rail- 
road mobile radio equipment. 


A half-million dollar expansion pro- 
gram which will provide new facilities 
for the capacitor and the metals and 
ceramics div. has been announced by 
the P. R. Mallory & Co., Inc., Indian- 
apolis. In addition, 35,000 sq ft of manu- 
facturing space will be added to the 
capacitor div., for the manufacture of 
electrolytic capacitors. 


Airtron. Inc., designers and producers 
of aircraft and electronic components, 
has completed its transfer of admin- 
istrative quarters to greatly enlarged 
quarters at 20 East Elizabeth Ave., Lin- 
den, N. J. 


Sylvania Electric Products Inc., New 
York, has purchased the assets of the 
A. W. Franklin Mfg. Corp. and the 
Franklin Airloop Corp., Long Island 
City, N. Y., and will continue to operate 
them in their present location as a unit 
of its parts div. The two plants will 
continue to manufacture and sell the 
same products formerly made by the 
Franklin companies. The A. W. Frank- 
lin Mfg. Corp., has been producing all 
types of electrical sockets and many 
other components for the electronics 
industry. Franklin Airloop Corp., en- 
gages in die stamping of electrical cir- 
cuits, air loops, and other items. 


Electromode Corp., Rochester, N. Y. 

Su rE Source or has expanded its manufacturing facili- 
ties by the addition of a new, one-story 

building adjacent to its Crouch St., plant. 


s 
S ee e ¢€ i te | S te ee ce § The new $1,800,000 Euclid, Ohio, 


plant of the Reliance Electric & Engi- 

neering Co. is now in operation, replacing 

the firm’s two former plants on E. 152nd 

Special shapes are often the century of experience, they St., Cleveland. The new facility makes 


a é r it possible for Reliance to increase the 
only way to meet rigid specifi- can offer you a solution that production of electronic controls, adjust- 


; seas able-speed V-S drives and related elec- 
cations . . . the only way to will incorporate all the latest sa dane ila: 


et ’ i chnology and . 

reduce weight, er spare advances in te By Pittsburgh Plate Glass Company, Pitts- 

i burgh, Pa., has announced plans to pur- 
esign. 

chase a factory at Shelbyville, Ind., as 

: a manufacturing facility for its new fiber 

transformer, a rotating de- For peak performance to ae ie. See anaes ok se 

vice, a choke or a saturable _rigid specifications, make be manufactured at the Shelbyville 

plant: strand fiber and super-fine fiber. 

reactor, check with Thomas & Thomas & Skinner your sure When peak production is reached, an 


Whether your problem is a 


: ; . : : ; estimated 250 persons will be employed. 
Skinner. With their quarter source for special laminations. 


Construction of a major unit for the 


THOMAS & SKINNER—Specialists in magnetics— production of polyethylene resins has 


been announced as an addition to the 
permanent magnets and laminated cores. Texas City plant of Carbide and Carbon 


Chemicals Co., Div. of Union Carbide 
and Carbon Corp. The certificate of 


necessity for this construction has been 
eee Labi eC mae seme ony granted by the National Production 


PUT KCCI Oe =| {wthority and the unit is expected to 
be in production by early 1953. Esti- 
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High Frequency (to 12000 cy) 


Freq 


Phase Convertors 
Low Voltage DC 
High Voltage DC (2500 V) 

DC to DC; AC to AC 
AC to DC; DC to AC 
High to Low Frequency 
Low to High Frequency 

Telephone Ringing 

Moving Picture 


GENERATORS 


ALTERNATING CURRENT 
Single Phase 


Stan 
Hi 


Inductor Alternators 
Permanent Magnet 


DIRECT CURRENT 
Low Voltage 


High Voltage 


CONVERTORS 


( 
Pha 


Frequency Convertors 


DYNAMOTORS 


DC to AC 
DC to DC 


(to 30 H.P.) 


ALTERNATING CURRENT 
Squirrel Cage Induction 
Wound Rotor Induction 

Synchronous 
Single Phase 


Standard Frequencies 
High Frequencies 


DIRECT CURRENT 


High Voltage 
Standard Voltage 
Low Voltage 


SPECIA 


Torque Motors 


GENERATOR SETS 





(to 20 KW) 


400 Cycle 
vency Changers 


(to 20 KW) 


Polyphase 
dard Frequency 
gh Frequency 


Plating 


to 20 KW) 
se Convertors 








Polyphase 


Series 
Shunt 
Compound 


L APPLICATIONS 


Brake Motors 
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ELECTRIC S 


171 SOUTH STREET 


YOU CAN BET YOUR LIFE 


aye 





You yourself have probably made this bet already! 


... And while you are reading this, countless American 
lives and thousands of tons of goods are being safe- 
guarded by made-to-order Esco electric power units. 


Did you know that specially designed Esco generators 
supply the power for many installations of train con- 
trol (the life-saving equipment that automatically stops 
a train if the engineer does not act in time of danger) ? 


Did you know a man in the caboose of a long freight 
train can telephone the engineer if something goes 
wrong? Many of these radio-phone systems are power- 
ed by Esco generators . . . specifically designed to 
supply never-failing power to meet any emergency. 
Esco generators also furnish the power that carries 
your voice when you make a telephone call from the 
booth on a speeding express. 


When the safety of lives and property hang in the 
balance, you can depend on Esco power units specific- 
ally designed to do a particular job. 


If you also value the reputation of your product, why 
not ask Esco engineers to provide a made-to-order unit 
that will increase the dependability, add to the life, and 
better the performance of that product? Write us today. 


PECIALTY <- 


STAMFORD, CONN. 
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This part is an Investment Casting, 
made by the expendable pattern pro- 
cess. We mass produce it for $10.50. 
It’s the kind of part that can’t be made 
in one piece by any other means—at 
any price. 

Our Investment Castings frequently 
replace complicated assemblies. Often 
eliminate expensive pre-machining 
and finishing operations. Compromises 
in design are fewer because we cast 
in almost any shape—simple and com- 
plex—and in 160 different ferrous and 
non-ferrous alloys. 

Tolerances are extremely close; de- 
tails are fine. Castings run from a 
fraction of an ounce to 10 pounds. 
Does this give you an idea? 

Our engineers are skilled in design- 
ing parts as investment castings, as 
well as producing them. We have open 
capacity for non-ferrous work, due to 
recent plant expansion. For help and 
prices, write Precision Metalsmiths, 
Inc., 1075 E. 200th St., Cleveland 17, O. 


»wWhew you think it 
can't be cast in one 
piece 


whew the service is too 


4 
] 
; 
: 


tough for die casting 


‘Whew it costs too 


much to machine 


ae TRY eS 


TUN MOaLe TNe 


INVESTMENT CASTINGS 


mated production of this unit is fifty 
million pounds a year. 


Burndy Engineering Co., Inc., manu- 
facturer of electrical connectors, has 
moved into its recently completed 48,000 
sq ft administrative headquarters build- 
ing in Norwalk, Conn. 


Sterling Electric Motors, Ine., has 
started production in its new $2,000,000 
plant in Van Wert, Ohio. E. O. Daniel- 
son, Sterling’s general factory manager, 
will be in charge of the new Van Wert 
plant, as well as of Sterling’s New York 
and Los Angeles plants. Sterling manu- 
factures variable-speed and geared elec- 
tric motors. 


J. B. Cooper has been named to repre- 
sent the engineering department of AiRe- 
search Manufacturing Co., of Phoenix. 
Arizona, at AiResearch’s Los Angeles 
plant. Mr. Cooper will be responsible 
primarily for coordination of engineering 
activities assigned by the Phoenix plant, 
but will also handle subjects which re- 
quire coordination between other depart- 
ments in the two plants. 


Two major the long-range 
expansion program of the LaPointe 
Plascomold Corp., Windsor Locks, Conn., 
have recently been completed. The first 
was the acquisition of Press Wireless 
Mfg. Co., Inc., of Hicksville, L. I. The 
second was the purchase of a four-story 
brick building with 156,000 sq ft of pro- 
duction space in Rockville, Conn. Along 
with the Press Wireless facilities, many 
new electronic products have been ac- 
quired, including radio, telegraph and 
telephone transmitting equipment, radio- 
photo receiving equipment, and_ other 
items. 


steps in 


Philips Laboratories, Inc., New York, 
has purchased the 44-room mansion it 
has occupied on lease in Irvington, N. Y. 
Employing about 100 persons, the re- 
search activities of the laboratories 
center largely in the electronics field. 
Research is now in progress in the field 
of semiconductors, as well as in other 
materials and in other phases of elec- 
tronics. 


American Pullmax Co., Inc., Chicago, 
has moved to larger quarters at 2455 
N. Sheffield Ave., Chicago. The build- 
ing, which contains 11,000 sq ft, will 
house the company’s general offices, dis- 
play and demonstration rooms, service 
department, and warehouse. 


Minnesota Mining & Manufacturing 
Co., St. Paul, Minn., have opened a new 
Boston branch sales office and ware- 
house located at 1330 Centre St., New- 
ton Center. 


Westinghouse Electric's Transformer 
Division will produce wound cores for 
electronic transformers at two recently 
leased plants at Greenville, Pa., and Lima, 
Ohio. The new move, necessitated by at 
increasing demand for defense and civilian 
transformers, will release approximately 
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@) Assures correctness of customer's power bill 


@nretps determine power supplier's income 


A’ A METERING SUPERINTENDENT or purchaser of in- 
strument transformers, you know the full importance 
of high quality equipment in power metering. You know, 
for example, that large errors in watthour and demand 
meter records could result from just a small error in your 
instrument transformer. 


Accuracy in instrument transformers pays off for both 
the user and the supplier since it determines: (1) the 
amount of power for which your customer is billed, (2) 
the income to the supplier for that service. 


ACCURACY MEETS ASA STANDARDS 
You get accurate metering with any Allis-Chalmers current 
or potential transformer or metering outfit. Each one is 
designed and built to meet ASA standards . . . and has the 
best combination of engineering and materials that 50 
years of experience can provide. 


New developments and technical improvements are 
being applied to many Allis-Chalmers instrument trans- 
formers. The new Type SPW potential transformer, for 
example, is smaller, lighter and more compact. As a step 
toward longer life, the coils are corona-protected. The 
hermetically sealed, all-welded tank protects insulation and 
oil from sludge formation. 


Contact your nearby Allis-Chalmers district office for 
details on any instrument transformer in this wide line. 
Or write Allis-Chalmers, Milwaukee 1, Wisconsin for 
bulletin 61B7168. A-3629 
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Outdoor potential transformer 
for heavy duty metering service, 
sy: “Fype SPW. Ratings up to 69 kv. 
‘Compact, lightweight design. Also 
“available in single bushing design 


Outdoor current transformer for 
heavy duty metering, Type KO. 
Ratings up to 15 kv and 800 am- 
peres. Solid compound guards 
windings and insulation from air 
and moisture. Mounts in any posi- -°2 
tion, horizontally or vertically. 


ee. Indoor potential transformer, 
e200 va fused or unfused, Type 
= PD. Ratings up to 14,400 volts. 
ee High thermal capacity. Com- 
we pound filled under vacuum... 
%<1. eliminates air and moisture and 
extends insulation life. 


ALLIS-CHALMERS CG 
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Standard and Special Washers, 
of every description, from every 
kind of material, any desired 
finish . . . designed for every 
purpose... utilizing more than 
22,000 Sets of Dies. 


Let us Quote on Your Needs. 


‘eZ 
RU WL are 


THE WORLD’S LARGEST PRODUCER OF WASHERS 
2200 SOUTH BAY STREET e MILWAUKEE 7, WISCONSIN 


IY, oo Bin a 


@ Among the feature articles scheduled to ap- 
pear in coming issues .. . a discussion of problems 
faced in changing over to Aluminum Magnet 
Wire for small motors . . . review of simple, direct 
and inexpensive methods of Environmental Test- 
ing .. . a case history in the application of Plasties 
Embedment for an electronic unit . . . how new 
approach to Motor Ventilation increases rating 
in new line of fractional motors . . . design story 
behind the development of a new X-Ray Gage for 
tin plate thickness. 


30,000 sq ft for the production of dis- 
tribution transformers at the main plant 
at Sharon, Pa. 


American Machine and Foundry Co., 
New York, has signed an option to ac- 
quire all assets of Leland Electric Co., 
manufacturer of electric motors. Leland 
has two plants, one in Dayton, Ohio and 
another in Guelph, Ontario. 


Sterling Electric Motors, Inc., Los 
Angeles, recently opened sales offices in 
New Orleans and Denver. 


The Pennsylvania Transformer Co., 
Pittsburgh, has been sold to McGraw 
Electric Co., Elgin, Ill. The transformer 
firm will continue to operate under its 
present management. 


Gray Manufacturing Co., Hartford, 
Conn., has leased 23,000 sq ft of manu- 
facturing space in the former Hilliard 
mill in Manchester, Conn., to provide 
additional operating space for its wholly 
owned subsidiary, Gray Research and 
Development Co. 


The Unimax Switch Division of The 
W. L. Maxson Corp. has moved to larger 
quarters at 527 West 34th St., New 
York. An enlarged engineering depart- 
ment and development and test labora- 
tories are also located in the new quarters. 
The mailing address is still 460 W. 34th 
St., New York. 


The James Knights Co., Sandwich, 
Ill., has grouped its manufacturing ac- 
tivities in three main divisions: the 
Crystal Division, Manufactured Products 
Division, and Electronics Products Divi- 
sion. 


A new plant for the manufacture of 
fixed carbon and composition resistors 
has been completed in Bradford, Pa., by 
the Speer Resistor Corp., a subsidiary of 
Speer Carbon Co., St. Marys, Pa. Six 
of the eight planned production lines 
are now in operation. When all eight 
are in operation, the company’s produc- 
tion will be doubled. 


Webster-Chicago Corp., Chicago, 
manufacturer of phonographs, record- 
changers and magnetic recorders, has 
leased a two-story plant at Talman and 
Ogden Aves., Chicago. This is the third 
Chicago factory for Webster-Chicago. 


Two of General Electric’s largest divi- 
sions, the Electronics Division at Syra- 
cuse and the Aeronautic and Ordnance 
Systems Division at Schenectady, will 
join in producing armament equipment 
which the company has developed for 
the Boeing B-47 Stratojet bomber. 


The Janette Manufacturing Co., 
Chicago, has moved into its new $1,500,- 
000 plant in Morton Grove, Ill. Con- 
taining 100,000 sq ft, the plant will 
house the executive offices and complete 
production facilities. The company manu- 
factures gear motors, speed reducers, 
converters, and motor generators. 
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Industial Jeweler al Oth’. «+ one of Bristol’s veteran toolmakers focuses all his experience 


ment on the perfection of an extrusion die for a special shape. Workers in precious metals could 
1 for 


not exercise more care. Yes, of course it takes time .. . just as it takes time to train a good 

man to this special competence. But it’s worth every second of it . . . for this is what gives 
' “Bristol-Fashion” its special meaning... the best you can get in Brass sheet, rod, wire or 

_ extruded shapes. The Bristol Brass Corporation, since 1850 in Bristol, Conn. Offices or 

pa warehouses in Boston, Chicago, Cleveland, Dayton, Detroit, Los Angeles, Milwaukee, New 
will York, Philadelphia, Pittsburgh, Providence, Rochester. 

ylete 

ia 


“Bristol-Fashion” means Brass at its Best 


APRIL 1952 




















































it! \ ee c(i ae 2 Design Trends 
f | Ie / ) Tan ts ean ia da i 
\\| : \ k(( You | 


conducting plates, at least one of 
ewe eih CARTRIDGE TS which should be light transmitting. 
Such a device may be regarded as a 
luminous capacitor. 

A type of luminous capacitor that 
gives sufficient luminosity for many 
purposes at relatively low a-c poten- 
tials has been developed by the en- 
gineering laboratories of Sylvania 
Electric Products Inc. Some possible 
uses foreseen for the device, are for 
clock, instrument and meter dials, 
Fig. 1; indicating devices such as ele- 


For a highly concentrated, self-contained mass of heat. 
Application—For heating metal parts by insertion into drilled and reamed holes. Sealed ends | 
available, permit use for immersion purposes. 

Construction—Nickel chromium resistor is wound on refractory core and embedded in high heat 
conductivity cement. Brass, steel, monel, or stainless steel sheaths. 

Terminals—Rigid (several ‘styles and sizes) or flexible (special lugs if desired). 
Ratings—Densities 10-35 watts per sq. in. 


WRITE for Watlow Electric Heating Units Catalog. 


Since 1922 — Designers and Manu- 
facturers of Electric Heating Units 


ELECTRIC MFG. CO. 
1362 FERGUSON AVE. 


SLL eS 
Tae Got e ae 


SAINT ‘LOUIS 14, MO. Fig. 1 — Self-illuminated “panelite” 


a ee Tae clock face. 








vator panels and exit signs; accident 
prevention markers such as switch 
plates, stair risers and guard rails; and 
viewing plates for x-ray film, photo- 
graphic transparencies and_ tracings. 
Large area lighting panels are an ob- 
vious application. 

To form the luminous capacitor, a 
coating of phosphor suspended in a 
suitable solid dielectric is spread uni- 
formly over the conducting surface 
of so-called “conducting glass.” The 
surface of the film is then coated with 
a metallic conductor, such as vapor- 
ized aluminum. Connections are made 
to a contact strip along one edge of 
the conducting glass and to the me- 
tallic backing layer. A number of sub- 
stances have been found which can 
be excited to a greater or lesser de- 
gree in this device. Some are also 
fluorescent under ultra-violet or cath- 
ode ray excitation and some are phos- 
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TYPE “M” MIDGET RELAY 





“CUSTOM-BUILT” 
TRANSFORMERS AND CHOKES 


ili a i 


y 
' Here at Comar,a \ 
competent staff of 
engineers, plus vast, 
ee n om production | TYPE “D” RELAY 
facilities insure more | 
rapid deliveries of a | 
wide variety of elec- | 
trical components. | 

Write today. Yourin- 
quiry will receive 
prompt attention. 


phorescent. 

A brief flash of light may be ob- 
served when a d-c potential is ap- 
plied to the plaque and another when 
the charge is permitted to leak off, 
but no light at all is emitted as long 
as the d-c potential is maintained. 
When using a 60-cycle sine wave 
source of supply, the light emitted is 
in phase with the power absorbed by 


; sad 
ELECTRIC COMPANY | = = sy and _— . —_ 
3349 ADDISON ST., CHICAGO 18, ILLINOIS me vouage Dy nearly 


of the luminescence occurs when both 
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with a broad tit alee 
of experience _ 
and engineering know-how ‘3 
produce better springs: 
at lower cost 


SKILL, experience and know-how are essential 


to the manufacture of better springs at lower cost... . 
and here at Accurate, we are able to offer liberal quantities 
of all three. For many customers Accurate’s skill, 
experience and know-how have made it possible tu 
achieve substantial reductions in spring costs. 

If you mass produce civilian or defense items, we'd like 
the chance to show you what we can do for you. 
There’s no obligation. Just send an outlline of your 
requirements to ACCURATE SPRING MFG. CO., 

3817 W. Lake St., Chicago 24, Illinois. 


Acunate - 


ll NIAAA RIAN NAA 


AWA MUA, 
* 


SPRINGS bd WIREFORMS bd STAMPINGS 


Write for your copy 

of the Accurate Spring 
Handbook. It’s full of useful 
data and helpful short cuts for 
making spring calculations. 
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@ Phototubes 

@ Oscillograph Tubes 
@ Camera Tubes 

@ Monoscopes 
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Interchangeability 
Directory 


Valuable guide to selection of 
proper RCA tubetype replace- 


1600 tube types- 


Everything in Electronics from ONE Source 


Cycl-Flex 


indicator moves toward "0" 
during timing, showing the 
remaining time. 


(b Wisse SB RNs. 


is an Eagle timer to fit ~ 
your individeal, industrial pro- 
cess to increase quality and pro- 
duction. Send for general bulle- 


Quick, Expert Service on RCA Tubes 


E RCA Guide 


~— AIDED BY 


The Rock Island Millwork Co. of 
R.1., lll. are now converting huge 
piles of waste sawdust into large 
sheets of “RESINWOOD,” used 
in place of other hardboards for 


unlimited items such as door pan- 
els, cores, and the finest furniture. 


Eagle “Cycl-Flex” timers automat- 
ically operate a huge three-story 
press, repeating many properly 
timed delays for increased pro- 
duction and the highest quality 
product. 
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voltage and current are in the same 
direction although in different quad- 
rants. This is the period when the ca- 
pacitor is absorbing energy. Very little 
light is emitted when voltage and 
current are in opposite directions. In 
other words, the light emission is in 
phase with the positive half of the 
power curve. The thickness, the re- 
sistivity, and the dielectric constant of 
the phosphor layer affect the intensity 
of the light emitted. 
Fig. 2 illustrates the 


relation be- 
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RELATIVE LIGHT OUT 
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Fig. 2 — Variations of light output 
with voltage and wattage of a luminous 
capacitor type lamp. 


tween light output and voltage for a 
typical luminous capacitor operated at 
60 cps. The threshold of visibility is 
at a potential of the order of 25 volts. 
The brightness of the lamp increases 
rapidly with the voltage over a con- 
siderable range of potential until 
breakdown of the dielectric occurs. 
At a given voltage the light output 
increases with frequency. 

One type of so-called “Panelite” 
presents a green luminosity at 0.1] 
foot-lambert (the brightness of a white 
object in full moonlight) when the 
lamp is connected to a 120-volt, 60- 
cycle circuit; the second, a green lu- 
minosity not over 2.0 footlamberts 
when a small 500-volt step-up trans- 
former is made part of the circuit. 

The spectrophotometric curve of 
the green panelite shows a_ rather 
saturated color peaking at 5200 ang- 
stroms. At higher frequencies, the 
brightness of the lamp would increase 
appreciably (about 12 fold at 3000 
cycles) and the color would shift 
somewhat to the blue on the order of 
200 angstroms. Besides green, a gold- 
en yellow, a soft blue, and a daylight 


| white have been developed. The yel- 


low peaks at about 5800 angstroms 
with an overall range between 4800 
and 6800; the blue at 4700 angstroms 
with a range strongest in the adjacent 
green part of the spectrum. One suc- 
cessful white has been the result of 
combining the yellow and blue. 

While lamp brightness varies ap- 
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Have a Brush Problem? Call on Speer! 


APRIL 


Speer can meet it | 


Speer makes over a hundred different grades to 
meet all important brush applications. Extruding, 
molding, baking, finishing. . . every step is carefully 
controlled in Speer’s own plants to make sure your 
specifications will be met. 


In addition, all Speer brushes are application- 
tested ... two ways. First in our special testing lab- 
oratories—then in hours and hours of operation on 
the job. 


Results like these mean you can rely on Speer 
brushes to deliver long, trouble-free service under 
the toughest operating conditions. 


Write today for our free booklet,‘‘Speer Carbon Products.’ 
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A Speer application-tested 
brush for every use 


motors ® ignition systems « power plants 
generators ¢ rotary converters 
power tools « starters « subways 
accounting machines « windshield wipers 
Diesel locomotives 
household appliances 
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St. Marys, Pennsylvania 


Speer Resistor Corp. 
International Graphite & Electrode Corp. 
Jeffers Electronics, Inc. 
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Everywhere 


SMOOTHLY 


A snappy release eliminates any 
drag when starting the motor. 






























QUICKLY 


A quick steady pressure 
brings a fast stop with smooth, 
even operation. 

















SAFELY 


Magnetically released and 
spring-set, Stearns Brakes 
provide a true safety brake 
in the event of power failure. 


The experience of more than 100,000 installations has evolved 

the present line of Stearns Brakes. Used in nearly every industry for 
effectively retarding motors and machinery or for holding an 
unbalanced load in position, Stearns Magnetic Brakes are truly 
“Experienced Engineered”. All major motor manufacturers either supply 
them exclusively, or will furnish them upon request, motor-mounted 
and ready to operate. Write for specification sheets on our complete 
line, available in sizes ranging in torque from 1.5 lb. ft. to 7500 Ib. ft. 
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preciably as voltage is increased to- 
ward extreme values, the effect with- 
in probable commercial range is slight. 
For low brightness panelites, a 1 per 
cent variation in line voltage between 
100 and 130 produces about 3 per 
cent variation in light output. For the 
medium brightness panels, the varia- 
tion is somewhat less. 

Electro-luminescent lamps are cur- 
rently being designed for operating 
ranges between —20 deg F and plus 
175 deg F. 

No rating on life has thus far been 
established but it is expected to be 
measured in years. There is probably 
a chemical as well as other phenom- 
ena which affects brightness in serv- 
ice, and therefore, practical ratings 
may be set at 1 to 5 years. Moisture, 
of course, tends to acelerate chem- 
ical processes and can be a factor 
leading to electric breakdown so an 
anti-humidity coating over the entire 
lamp will add to its overall per- 
formance. 

A 3%-in. diam clock face for 120- 
volt operation would be rated about 
1/50 watt. The current rating for 
such a lamp—at 0.1 footlambert—is 
about 0.5 ma. A 15-in. diam clock 
face for 500-volt operation would op- 
erate at about 18 ma. In general, each 
square foot of 120-volt panelite would 
be rated at 8 ma; each square foot of 
500-volt panelite at 15 ma. The capac- 
itance of the lamp. increases propor- 
tionally as its area increases, assuming 
no change in details of lamp design— 
the small clock face noted being about 
0.01 mf, the larger one about 0.20 
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Miniature 
Recording Head 


A COMBINATION _ record-repro- 
duce head *s x 46 x 4s in., in- 
cluding a triple-lamination hum shield 
(see illustration), has been developed 
by Stancil-Hoffman Corp., Hollywood, 
Calif., for particular application with 
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High temperature magnet wire coated vith Du Pont “Teflon” 
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sat Ty ated 


Magnified cross-section 
of magnet wire manufactured by 
Sprague Electric Company, 
North Adams, Mass. 
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BETTER THINGS FOR BETTER LIVING | 
. «+ THROUGH CHEMISTRY 


Polychemicals 
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7 
vy’ Permits smaller, lighter 


electrical components... 


withstands up to 250° C. 


Sprague Electric Company engineers spent years of 
research in developing a high temperature magnet wire 
which would permit a substantial reduction in the size 
and weight of electrical equipment for a given volt- 
ampere rating. Insulation for this wire had to resist 
moisture, oxidation, corrosive vapors, solvents, abra- 
sion and be capable of continuous operation at high 
temperatures. 

After extensive testing, such a wire was developed 
by coating a copper conductor with ceramic and then 
impregnating the ceramic with a dispersion of Du Pont 
“Teflon’”* tetrafluoroethylene resin. This combined 
the excellent heat and solvent resistance of ‘“Feflon”’ 
with the high temperature nature of the ceramic. 
According to the manufacturer, the wire will operate 
continuously up to 250° C. 


**Teflon”’ is tough and elastic—permits the wire to 
be stretched 20°% and wound around its own diameter 
without cracking the insulation. “Teflon” has out- 
standing dielectric characteristics, and the ability to 
maintain its electrical properties under moist condi- 
tions. These and other unusual properties make it 
widely applicable wherever high frequencies, high 
voltages and/or high temperatures are encountered. 

For further information on ‘Teflon’? and other 
Du Pont plastics, write: 


*REG. U.S. PAT. OFF. 


E. |. du Pont de Nemours & Co. (Inc.) 
Polychemicals Dept., District Offices: 
350 Fifth Avenue, New York 1, New York 
7 S. Dearborn St., Chicago 3, Illinois 
845 E. 60th St., Los Angeles 1, California 
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magnetic-recording equipment utiliz- 
ing the recently developed magnetic- 
stripe sound-recording film. 

This film (as illustrated) provides a 
thin stripe of a magnetic-recording 
medium (magnetic oxide) on the base 
side of standard sound-film by a spe- 
cial method developed by Reeves 
Soundcraft Corp., New York. The film 
can be striped either in its raw stock 
state or after processing. 

The Stancil-Hoffman record-repro- 
duce head is supplied in a basic kit 
that includes the head and adjustable 
mount plus a simple equalization cir- 
cuit that permits installation in most 
optical-type sound projectors for re- 
production. A second kit will be avail- 
able that will include a_ recording 
amplifier and an erase head to permit 
recordings to be made directly on the 
projector. oOoob 


Aireraft Fire-Warning 


Pure Teflon* and Chemelec Mixtures, which are “alloys” of Device 
Tefion, offer product engineers a whole new family of materials. 


Undoubtedly you are familiar with the properties of pure 
Teflon — its chemical inertness, its unapproached dielectric 
qualities, its serviceability at temperatures from —110° F. to 
500° F., its extreme anti-hesiveness, its zero water absorption. _ conventional _ fire-warning 


Now, Chemelec Mixtures further broaden the scope of this ae see basically thermal- 
: sensing devices which may be re- 

wonder plastic. If you want Teflon that can be soldered or sponsive both to actual fire and to 
cemented, you may have it. If you want Tefion, “alloy ed” ordinary “eneahent” onuiinions: a 
with metal, glass, ceramics, carbon, mica, quartz, alnico. more precise instrument has been de- 
asbestos, silicate, calcium, or boron, etc., to meet a par- veloped for the Air Force based on 
ticular material requirement, you may have it, too. a small lead-sulfide cell which is sen- 
| sitive to infrared radiation only. This 
instrument is said to be able to de- 
tect a gasoline flame in a 2%-in.- 
diam detector at a distance of 10 ft. 
The complete fire detection system 


Utilizes photoelectric - cell 
sensitivity to infrared radia- 
tions of flames. 


Bring us your problem and our engineering 
department will work with yours to deter- 
mine the material best suited to your needs. 


*du Pont’s trademark for its tetrafluoroethylene resin 
a 


UNITED | FLUOROCARBON © 
STATES | PRODUCTS DIVISION 
G ASK ET FABRICATORS OF “TEFLON”, “KEL-F" 


AND OTHER FLUOROCARBON PLASTICS 


Cc o aa PA - Y CAMDEN 1, NEW JERSEY P - infrared radiation only developed 


for the Air Force. 


Flame-detector system sensitive to 


consists of one amplifier or power 
supply unit, nine infrared sensitive 
detector units, and a test switch as- 
sembly. The amplifier is frequency 
selected so that the system will only 
respond to infrared radiations whose 
intensity varies at any frequency be- 
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Ranges 10 VA to 300 KVA 
15-400 Cycles; 1, 2 or 3 Phase 
Dry Type Only 


NOTHELFER 


WINDING LABORATORIES 


9 ALBERMARLE AVE. TRENTON 3, N. J. 
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are your 
DELIVERIES 


behind the 
EIGHT BALL? 


ELECTRONIC MOTOR 
SPEED CONTROL 


IMMEDIATE 
DELIVER 


2 


110 volt and 220 volt models 
1/100 to 1/10 horsepower 
Gear Head Motors 

Reversing and Dynamic Braking 
Constant Torque Output 
Continuous Duty Rated 
Reliable-Efficient-Economical 


Other models available 


to 34 hp. 


See: 


Tal ae es) 


acl ve Wd -1iet- 


tween 5 and 25 cps. 

Each detector unit consists of the 
lead-sulfide cell mounted behind a 
Corning 2540 infrared transmitting 
filter. Its field of view is greater than 
a 90-deg cone. A small test light is 
mounted outside the unit to provide 
a means of testing each detector as 
well as its associated components 
within the amplifier unit by means of 
a suitable test switch assembly. A re- 
lay arrangement, also contained with- 
in the unit, interrupts the a-c test 


light voltage so that the test light | 


flickers at about 10 eps. 
The nine pickups are connected in 


| groups of three with series limiting 


resistors, and capacitively coupled to 


| the grids of three mixer tube sections. | 

Limiting 
| cable to be shorted or opened without 
interfering with the proper operation | 
_of the remaining channels. The re- | 
| sulting a-c signal from the parallel 


resistors allow any 


mixing sections is amplified by two 


frequency selective stages. Circuit is | 
so designed as to provide an overall | 


effect of making the system more sen- 
sitive after responding to a fire, and 
of preventing flickering response of 
the indicator light to fires which are 
varying widely in infrared output. 
This device has been developed 
jointly by the Equipment Laboratory 
at Wright Air Development Center 


and by Photoswitch, Inc., Cambridge, | 


Mass. my 


FCC Deadline on 
Dielectric Heaters 


INCE a number of electrical man- 
ufacturers use induction and di- 
electric heating equipment in their 
processes, attention is called to the 
provisions of the FCC Rules and 
Regulations, Part 18, relating to radi- 


| ation and communication interference 


from industrial induction and dielec- 
tric heating equipment. In essence 
the rules require certification, on or 
before June 30, 1952, of compliance 
with certain minimum r-f radiation 
requirements for all equipment in- 
stalled or manufactured prior to July 
1, 1947. A period of five years was 
allowed by the Commission for users 
of uncertified equipment to check and 
obtain certification of their equip- 
ment. With the deadline rapidly ap- 
proaching, all such users of uncertified 
equipments should take steps to com- 
ply with the Commission’s Rules. 
NEMA’s Industrial and Dielectric 
Heating Apparatus Section suggests 
that users of older type equipments 
contact the manufacturer of the equip- 
ment or a consulting engineer for 


guidance in complying with the rules. | 
A copy of the FCC Rules and Regula- | 


input | 
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kenyon 
TRANSFORMERS 


y x 
FOR STANDARD 


AND SPECIAL 
APPLICATIONS 


‘ 


For more than 25 years, 
Kenyon has led the field in 
producing premium quality 
transformers. These rugged 
units are (1) engineered to 
specific requirements (2) 
manufactured for long, 
trouble-free operation (3) meet 
all Army-Navy specifications. 


KENYON TRANSFORMERS FOR 
¢ JAN Applications 

e Radar 

e Broadcast 


e Atomic Energy Equipment 
¢ Special Machinery 


‘ 


Automatic Controls 

Experimental Laboratories 

Write for details 

KENYON TRANSFORMER CO., Inc. 
840 Barry Street, New York 59, N. Y. 
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Raybestos-Manhattan, Inc., one of 
the world’s largest suppliers of asbes- 
tos insulating materials, is now in 
full production of electrical insulat- 
ing tape made of Du Pont Teflon. 
This tape is being produced at a new 
R/M plant at Manheim, Pa. 


R/M Teflon tape is characterized by 
unusual heat resistance, zero mois- 
ture absorption, toughness over a 
wide range of temperatures, excel- 
lent electrical properties even at high 
frequencies and voltages, and ex- 
treme inertness to chemicals. 


Taping operators find R/M Teflon 
tape easy to handle. It has no saw- 
toothed edges. It is strong and 
smooth, and “snugs down” easily. 


THICKNESSES . . . 0.002” - 0.060” 
WIDTHS... 4” to 12”. 


RAYBESTOS-MANHATTAN, 


AVAILABILITY 


Orders bearing Army, Navy, Air 
Corps or AEC priorities are assured 
of allocations. A supply of Du Pont 
polymer for nonmilitary require- 
ments is normally available each 
month. 


RECOMMENDED FOR WIRES AND CABLES 


Insulation on high frequency and 
high voltage wires and cables and 
high temperature hookup wires for 
electrical appliances. 


FOR MOTORS AND GENERATORS 


Conductor insulation for armature 
or field, coil wrappers, slot liners, 
taping of coils, lead insulation, and 
coil separators within slots. 


FOR DRY TYPE TRANSFORMERS AND 
COILS( Where operating temperatures 
may become high) 

Conductor insulation, layer insula- 
tion, taping of leads, and taping over 
outside of completed coils to provide 
part of the ground insulation. 


A descriptive folder on R/M Teflon 
products will be mailed on request. 
Your inquiries are solicited. 

Du Pont trade-mark for its tetra- 


fluorethylene resin 


R/M Teflon PRODUCTS 
INCLUDE TUBING, 
RODS AND SHEETS 


INC. 
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ASBESTOS TEXTILE DIVISION > MANHEIM, PA. 


FACTORIES: Manheim, Pa. + No. Charleston, S.C. * Bridgeport, Conn. + Passaic, N.J. * Crawfordsville, Ind, 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Asbestos Textiles © Mechanical Packings ¢ Industrial Rubber Products 
Abrasive and Diamond Wheels ¢ Brake Linings ¢ Brake Blocks « Clutch Facings »* Fan Belts * Radiator Hose 
Rubber Covered Equipment e Sintered Metal Products « Bowling Balls 
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important drawings? 


can old age 


“cripple your 


Not if you put them on Arkwright 
Tracing Cloth. Arkwright Cloth is the best 
insurance you can get that your drawings 
will never become brittle or opaque with 
age — never get paper-frayed around the 
edges to spoil your work. 


Arkwright’s extra quality shows right 
from the start. You can re-ink clean, razor- 
sharp lines on Arkwright Tracing Cloth 
over the heaviest erasures without feath- 
ering or “blobbing’”’. And you can get 
clean, clear blueprints — if you need to — 
for years and years to come. 


All good reasons for you to remember: 
if a drawing is worth saving, put it on 
Arkwright Tracing Cloth. Write for sam- 
ples now to Arkwright Finishing Co., 
Industrial Trust Bldg., Providence, R. I. 


ARKWRIGHT 
Thacing eth 


AMERICA’S STANDARD FOR 


tions Relating to Industrial, Scientific and Medical 
Service, Part 18, may be obt linadl from the U. S. Gov- 
ernment Printing Office, Washington 25, D. C. 


—_ 
agape 


Inspecting Glass-to-Metal Seals 


Electrified particle method detects cracks in 
glass-to-metal hermetic seals. 


RACKS on the outside of the ceramic or glass ma- 

terial can capture moisture which tends to short 
out the terminals. Because these cracks are often smaller 
than four millionths of an inch, they cannot reflect light 
i a transparent material, and previously have not been 
visually detected until final electrical inspection or fail- 
ure in the field. Inspection with Statiflux, an electrified 
particle method developed by Magnatlux Corporation, 
Chicago, is faster than with a microscope and has been 
rated as 8O per cent more accurate. 

Some defects in glass-to-metal seals are caused 

original manufacture, as in Fig. 1, but the majority 


Fig. 1—Invisible cracks in electrical fed-thru bushings, 
shown by Statiflux powder indications. 


seem to occur during the component assembly oper- 
ations. In several instances, such as in Fig. 2, incom- 
ing receiving inspection has shown seals to be free of 
original manufacturing defects at the time of arrival 
but subsequent soldering, sealing, or heating operations 
caused cracks. Use of the Statiflux method aids in estab- 
lishing correct soldering procedures, and in develop- 
ing safe air-blast cooling operations. 

This Statiflux inspection is applicable to non-conduct- 
ing materials such as glass, ceramics, porcelain and 


Fig. 2—Cracks show with Statiflux on both inside (right) 
and outside of glass-to-metal seals. Detection here showed 
cracks caused in assembly, not original manufacture. 
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Atiny, intricate assembly, designed 
as part of an important product of 
one of the country’s leading manu- 
facturers. 


HE TWO PRODUCTS pictured above indicate 

what is being done today in fine plastics. 
The creamer and sugar bowl are part of the 
Prolon Ware line— 23 items in a choice of eight 
decorator colors, combining the strength and 
durability of Melmac® dinnerware with the 
most graceful and attractive designs. The tiny, 
complicated assembly unit shown above is 
molded to the most rigid specifications and 
exact tolerances, under contract to a major 


Cream and sugar set, part of a 
lovely line which has earned the title 
“The Dresden China of Melmac® 
Dinnerware.”’ 


manufacturer in the field of business machines. 

Services of Prolon Plastics include research, 
design, engineering, die-making, molding and 
assembly. Whatever your engineering or man- 
ufacturing problem, Prolon will give you the 
best solution. 

Prolon has plants at Florence, Massachu- 
setts, and Toronto, Canada. For free informa- 
tive booklet illustrating Prolon facilities and 
services, address: 


Prolon Plastics (c)} Pro-phy-lac-tic Brush Company 


Florence, Massachusetts 
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YOUNG 


UNIT HEATERS | 


et Dependable Power 






FROM 
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Fig. 3—In the Statiflux method developed by Magnaflux 
parts are coated with a penetrant and then electrostatically 
charged particles are blown over the surface to be in- 
spected. A_ discontinuity holds particles which quickly 
build up to a visible indication. 


certain plastics. Basically the method works by blowing 
inert electrostatically charged powder at the piece to 
be inspected. Along cracks the charged powder builds 
up in readily visible indications of defects. Equipment 
for use in this inspection method, Fig. 3, is simple and 


WHEN THE HEAT’S ON... may be used by unskilled labor. Materials and equip- 


reliable Doerr Motors move it where ment are also inexpensive. Small feed-through seals can 
needed. Typical Doerr heater applications be inspected at the rate of 4800 pieces per da 
are shown in the cabinet heater above and 

in the horizontal unit below—reliable 
performers from the Young Radiator Company 
line of top quality products. 





vy ata 
total cost of $6 per thousand. Ood 


Reverse Power Relay 


MICHEL MAMON 


Research Engineer 


Among the many fea- 
tures embodied in the 
Doerr Motor design for 
heater use is the resilient 
mounting specifically 
engineered to hold the 
motor securely in place 
during shipment and in 
all mounting positions. 
The formed clips pre- 
vent axial movement in 
either direction, while 


Gaveco Laboratories, New York 


Magnetic amplifier circuit used to protect , 


parallel alternators from reverse current. 


the hooked slots in the HEN operating two or more alternators in parallel 
oo in a polyphase system it becomes necessary to | 
protect against damage to alternator windings when 

If you have an unusual they draw power from the line busses. Any protective : 


motor problem please 


let as hear f00a you system employed must remove an alternator from the 


line buss in the event of: 





1. Field excitation failure 
’ ) ss of synchronizati 
you get More with DOERR { 2. Loss of synchronization 
= 3. Drive failure 
4. Internal fault in any or all phases 


Such a device must also be sensitive to power in the 
reverse direction where phase loads may be reactive and 


unbalanced. 
Electric Motors from . ; : b 
1/30 aie tented, As a typical example consider an installation where 
or Designed to Your two 400-cycle 3-phase alternators are paralleled in a 


aa Metta TIL ificati ; : 
Specifications Y-connected system using an active neutral. In a four- 


wire system such as this, to satisfy all of d.c. conditions 





ELECTRICAL MANUFACTURING 













SAMS 


How to save drafting man-hours 
wih COPYFLEX 


NO. 138 FILM 


You can save redrawing time and 
get prints faster by using the Bruning 
COPYFLEX process and its No. 138 film. 

If you want to change a drawing yet 
keep the original intact, just make a 
copy on No. 138 Matte film, make your 
changes on this copy (the fine-tooth sur- 
face is excellent for drawing), then use 
it to make all the prints you need. 

If you want to combine several draw- 
ings in one print, all you do is make a 
copy of each tracing on No. 138A elear 
film. This film is so transparent it can be 
superimposed on another COPYFLEX film 
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stock up to 42 in. wide. 


Spetiokits in: copying sirice 1897 





or cloth or tracing and printed .. . re- 
sulting in a sharp print that combines 
the images. 

Or if you want to speed production of 
prints from a faded original, simply make 
a copy on No. 138D clear film and get 
denser lines on a more transparent stock 
that will print better and faster. 

For all these time-savers you need 
COPYFLEX .. . with its unexcelled range 
of sensitized papers, cloths and film. 

Find out how you save man-hours and 
get prints faster with COPYFLEX. Mail 
the coupon for full details. 


COPYFLEX “93” is virtually auto- 


matic, handles cut sheets or roll 


Company 


Only COPYFLEX gives you 


all these advantages! 
Top-quality prints ready for 
immediate use 


No installation — simply make 
an electrical connection 


No fumes or exhausts because 


it uses no vapor developer 


Wider range of sensitized and 
coated papers, cloths and films 


Anyone can operate a COPY- 
FLEX machine with a simple 
5-minute explanation 





Peers CA ee CO, Ce eer 
Dept. E-42 Teterboro, New Jersey | 


OC Send me free booklets on COPYFLEX No. 138 film and 
the COPYFLEX process and equipment. 


| 
| 
‘ : ee . O Show me COPYFLEX in action (no obligation). 
Pie 
oe SS I 1. oll cienaaseaeeiciaeettaeteaaedsigeeinaala 
i cis 
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see 
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The Swing 
is to 


Durakool 
a dependable 


10 YEAR SWITCH 


Steel-clad with mercury to mercury con- 
tacts, the Durakool hydrogen filled switcl 
is performing with sensational dependability. 
% Millions of contacts without a falter 
% Positive “Make and Break’ contact 
action 
% Withstands high temperatures 
%& No deterioration in storage 
te Seven new models—I to 65 
amperes 
% Smaller in size, increased ca- 


ea atl ili) 


MERCURY SWITCHES 
See Telephone Directory for Local Distributor 


or write 


Durakool, Inc. Elkhart, Indiene 


rN 
Ch Clam Tah 
will be Improved 


RAWSON CENTRIFUGAL 
CLUTCH-COUPLINGS 


. » » give motors or engines cushion starts free of 
external loads—protect them against overloads. 
You can select motors for running rather than 
for starting load. You can use the motor you have. 
Rawson's exclusive adjustability feature makes it 
possible to convert, right on the job, for changing require- 


ments involving a difference in H.P. or R.P.M. 


Full range of capacities — fractional to 2500 H.P. 


CENTRIC CLUTCH 


a ee ae ce 
P O. BOX 175 


Main St. & State, Route 35 
WoooerioGe. New Jersey 




















FOR ORIGINAL DRIVE EQUIPMENT OR MAINTENANCE SPECIFY RAWSONS 


Load buss 





Relay 


Fig. 1—Magnetie amplifier is the sensing element in this 
phase discriminator which protects alternators from re- 
verse power. 


for operation of a proposed protective device and espe- 
cially condition 4, it will be necessary to use three inde- 
pendent phase-sensitive devices, each capable of remov- 
ing the alternator from the line should one of the four 
conditions exist. 

The reverse power relay circuit shown in Fig. 1, uses 
a push-pull phase discriminator as a sensing element. 
The choice of such a system was influenced by its sim- 
plicity, light weight, ruggedness, absence of moving 
parts. 

Referring to the vector diagram, Fig. 2, the discrimi- 
nator has applied to it two voltages displaced by an 
angle a: the phase voltage I’7 and a sample I’2 of phase 
current. 

For small values of load current in the line, the output 
of the discriminator is proportional to the load current, 
provided that the character of the load does not change. 
For large power taken from alternator the output of the 
discriminator becomes independent of load current and 
with the reference voltage constant the output of the 
discriminator will remain constant. These features are 
shown in Fig. 3. By proper choice of the reference volt- 





ViI-V2 

Fig. 2— Vector diagram of the two 

voltages applied to the phase discrimi- 

nator, the phase voltage VI, and a 

sample V2 of the phase current. 
age 1 a discriminator can be designed so as to reach 
saturation for a given value of power taken from the 
alternator ; for larger power the output of the discrimi- 
nator will remain almost constant if the nature of the 
load does not change. 

If it is required to disconnect alternator 47 when the 
power supplied to it by alternator A2 reaches 3 kw, the 
reference voltage will be such that the output of the dis- 
criminator reaches saturation with 3 kw. Thus, there 
will not be overvoltage across the relay for the rated 
value of the power. 

Output of the discriminator falls to 0.1 volt when 
loaded. This voltage is too weak to operate a relay di- 
rectly. Hence, the necessity of using a sensitive magnetic 
amplifier. Because of its simplicity and high gain the 
balanced polarized type is used. To render the relay in- 
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y=-Cabot motors 


help bore cylinders cleanly and accurately... 


Holtze 








In automotive machine shops 


by driving the 

throughout the world, you'll find Van : ; Van Norman P 
Norman PER-FECT-O Boring Bars. i S , 
These famous precision machines are b 
used extensively to rebore engines 
of all types and sizes — from motor- 
cycle to giant Diesel. 

PER-FECT-O Boring Bars are portable, 


and so eliminate the need for engine re- 


Van Norman’s engineering department called 
in Holtzer-Cabot to assist in the design of a suitable 
moval. Firmly anchored in place on top motor for the PER-FECT-O Boring Bar. Specifications 
of the engine block, the PER-FECT-O 


called for the motor to be compact, of appropriate structural 
bores a cylinder accurately and cleanly 


a design, applicable to all previous PER-FECT-O models and 

in about three minutes, a saving of 33 i 
ai : capable of delivering long, trouble-free performance. 

minutes over previous boring methods. © 

Due to the PER-FECT-0O’s exclusive 


CATSPAWS, four nonrevolving, ex- 
oO 


Holtzer-Cabot researched this application problem, and 


developed a modification of the HC type R-64 motor. This 
pansible and contractable supports 


16 H.P., 3600 R.P.M., single phase capacitor type motor filled 
located _ aneve the cutting tool, the bill perfectly. Today many thousands of these motors are 
this boring bar gives extreme ac- oe : ; os _ 
oni aie alk cecal. en giving eminently satisfactory service in Van Norman Boring 
achieves perfect results with only Bars everywhere. 
ONE CUT. This is further evidence of Holtzer-Cabot’s ability to develop 
and produce fine precision motors for special applications. Let 


Holtzer-Cabot’s specialized engineering skill and 76 years of manu- 


Holtzer-Cabot motors range from 1/2000 up through 14 H.P., 
from 24,000 R.P.M. to 1 revolution per day! 


Photo, courtesy of Van Norman 
Company, Springfield, Mass. 
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ER-FECT-O Boring Bar 
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facturing experience help you with your motor application problems. 
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wherever there’s a 
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instead of a 





Fig. 3— Magnetic amplifier reaches 
saturation at a fixed power level which 








operates a relay; increased power level 
will not overload the relay. 


sensitive to forward power, a blocking germanium diode 
is connected in series with the relay. 

With no load in the Line, voltage across the relay is 
zero. With 3-kw reverse power in one phase, the voltage 
across the relay is 8 volts. For 40-kw forward power, 
the voltage across the relay is 0.5 volts. Power gain of 
the magnetic amplifier is 8.000. ooo 















Progress in Reliable 
Electronic Components 


eo 46 papers stressing various phases of re- 


liability in electronic components have been sched- 

with AVE RY Kum Ken uled for “1952 Symposium on Progress in Quality 
, Electronic Components” to be held in the Interior De- 
partment Auditorium, Washington, D.C., May 5-7, in- 
LAID ON 1 hel clusive, jointly sponsored by the American Institute 
aes of Electrical Engineers, the Institute of Radio Engineers 

and the Radio-Television Manufacturers Association, 

WHY Label... with the active support of agencies of the Department 
of Defense and of the National Bureau of Standards. 
A similar session was sponsored by the same organiza- 





——_—n es errs Ff 


HOW to label... Pressure-sensi- 
tive Avery Kum-Kleen Labels are 
quickly and easily applied—Laid 
on with a fingertip touch...they’re 
self-adhesive and stick to any 
clean, smooth surface without 
moistening, soaking or heating... 
will not pop, peel or curl even 
under conditions of extreme tem- 
perature and humidity. 


Wherever there’s an 
unanswered question—a . ks : : re 
guess instead of aknow,or | tions in May 1950. J. G. Reid, Jr., of the National 
a hesitation on identification | Bureau of Standards, is chairman of the Symposium 
or procedure—Labelit with § (Committee. 

Avery Kum-Kleen Labels 
and save time, labor and 
costly mistakes! 


Opening session on Monday, May 5, is entitled 
“Electronics Today” and is intended to furnish an 
analysis of the present status of the industry. RTMA 
WHAT to label... | President Glen McDaniel will lead off this session with 
NAMEPLATES ® TRADEMARKS |a discussion of “Electronic Production Requirements 


GUARANTEE LABELS * i i ae eae . ; a 
s Viewpo . He will be followed by J. A. 
win ae horace from Industry’s Viewpoint”. H ] vy] 


Avery designs and prints Kum- 
Kleen labels to any size, shape 








and color desired...supplies indi- ¢ ,ppRovAL SEALS Milling, chairman, Electronics Production Board, De- 
vidually die-cut labels mounted $ HOow-TO-USE COPY fense Production Administration, who will discuss 
arking shee -£ DIAGRAM LABELS cae cos : ” 
bs “sen are 7 rolls for MASKING LABELS Electronics in the Defense Production Program.” Mr. 
i gt abeling by Avery INSPECTION LABELS Milling also is director of the Electronics Division, ” 
abel dispensers. =p : a ; t : 
. To National Production Authority. Captain Rawson Ben- me 
WHERE can you use these labels in your business? | nett, USN, Bureau of Ships, Department of the Navy, tin 
— will address the conference on “Some Factors in To- is 
For Example . . .One electronic manufacturer uses Kum-Kleen ee ee Pe cs, aa ee Deadline 
SC obaiie to identify component parts and to give day : Electronics | roduction.’ : ~— : oi _ , o 
vital information to the users of a radio-active former director of the Electronics Production Resources i 
meter. Chances are there’s some way these labels Agency, Department of Defense. 
can be of help to you in your business. ae ie :, . — 
wants: caw fer semtsles and. fanthee ieforestion Che first technical session also will cover internationa 
aspects of electronic production. Lt. Col. C. B. Lind- 
AVERY ADHESIVE LABEL CORP. strand, USAF, of EPRA, will discuss ‘Electronic Com- 
. ponents in Continental Europe.” Col. Lindstrand made 
117 Liberty St., New York 6 ¢ 608 So. Dearborn St., Chicago 5 s * ‘ i : 
1616 So. California Ave., Monrovia « Offices in Other Principal Cities a survey ol European electronic manufacturers late HEI 
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Laboratory demonstration shows 30 amperes continuously flowing through 30 ampere Heinemann Circuit Breaker held over hot plate. 


the one circuit breaker principle 


-o THAT IGNORES oe ‘ AT A 


The FULLY MAGNETIC Principle 

One magnetic coil is the entire actuation of 
HEINEMANN Circuit Breakers. Thermal warp ele- 
ments are eliminated. On short circuits, the coil 
instantly trips the breaker. On small overloads, a 
time delay is introduced while the movable core 
is drawn toward the pole piece, increasing the 
magnetic flux. Moreover, the time delay is propor- 
tioned to the overload... being shorter for large 
overloads ... and longer for small ones. 


HEAT ... the downfall of most circuit protection equipment... 
will not alter the performance of Heinemann Circuit Breakers. 
You never need to use false ratings to compensate for operating 
temperatures or room temperature. With Heinemann, current is 
the only consideration . . . and current (not heat) trips the breaker. 
There is never nuisance tripping, yet Heinemann provides the 


fastest circuit interruption available for short circuits and propor- 
tioned response for overloads. 


Performance and dependability to this extent explains why 


most equipment manufacturers use Heinemann Circuit Breakers 
in their products. 


Send for complete literaturee HEINEMANN ELECTRIC 
COMPANY, 99 Plum Street, Trenton 2, N.J. 


don’t use heat... USE POWER 


LA 


HEINEMANN Circuit Breakers .. One, two and three pole . . 10 milliamps to 100 amperes 
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FOR YOUR PANEL 


A NOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR 
NE-51 NEON LAMP 


For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—“‘built-in,” 
RUGGED 
DEPENDABLE 
LOW IN COST 


q —_— == 
WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 


SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 


Among our thousands of Pilot Light Assemblies there is one 

which will fit your special conditions. Many are especially 

made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 
of AMERICA 


900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 





the Bast Wirin 


150 Leading Electrical 
Manufacturers think so 
(Typical reports available on request) 


Are YOU getting less than 
the best? 






















Neer eT ee eer eee 


For all Electrical 
Products 


Devt aee ee re een ey St DD 





Write today to 


UNITED MANUFACTURING & SERVICE CO. 
407 SOUTH SIXTH STREET 
MILWAUKEE 4, WIS. 


edt LITE Lert ae 


last year. “Electronic Components in Great Britain” 
is the title of a scheduled address by W. A. G. Dummer, 
Telecommunications Research Establishment, London, 
England. Maj. G. W. King, USAF, Air Technical 
Information Center, Wright-Patterson Air Force Base, 
Dayton, Ohio, is slated to provide a paper on “Electronic 
Components in Soviet Russia.” 

A session on basic materials will include two papers 
on new developments in fluorocarbon, also papers on 
metallic refractories, the manufacture of mica paper, 
and on recent developments in ceramic dielectrics. 

Sessions well be devoted to basic components, such 
as resistors, capacitors and inductors, and to miscel- 
laneous components (fuses, relays, vibrators, indicating 
instruments, wire and cable). 

Design and production methods will be discussed in 
papers dealing with heat-transfer problems, unitized 
packaging, and other packaging techniques. Advances in 
miniaturization will be covered in papers devoted to 
methods, reproducibility of printed 
to special components for transistor 


compact assembly 
components, and 
application. 

An evening session on transistors will be featured on 
May 6. The two closing sessions on May 7 will first 
cover electronic failure prediction, component part 
specifications and several other aspects of the overall 
problems of reliabilty, and will wind up with a number 
of papers on electron tubes. 

Proceedings of the symposium will be published in 


Frictionless Bearing 
System Designed 


NEW type of trunnion bearing arrangement has been 
L \ developed by the General Electric Co. for use on 


their dynamometers. Replacing antifriction bearings that 
allowed rotation of the dynamometer frame, the new bear- 
ing consists of two mating hardened steel surfaces always 
separated by a film of oil supplied at high pressure by an 
external oil system. 

3ecause there is no metallic contact under any operating 
conditions, the new system makes possible precise torque 
measurements. Trunnion bearing friction introduces errors 
of less than 0.0005 per cent, compared to the usual 0.05 
per cent. The life of the trunnion bearing is indefinitely 
long because there is no wear. This solves another problem 


ooo 


that has plagued the industry for years. 
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ADJUSTABLE 
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POWER p DRIVE 
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The real answer to many of your operating and production speed where required. A wide variety of optional features are 

problems is right here — with the Louis Allis-Select-A- —— ‘cen —— jogging, sequence control, reversing, dy- 
. . e e namic raking, an multi-motor ranges. 

Spede Drive, featuring the new Magnetic Amplifier Con- F : a . 


: : : ged ss i d lation — ev ; threadi ds — 
trol, This drive provides unusual flexibility and positive Seeiter sane Hemet een ah ee ara ere ae 





a than required on most machines. Use of the magnetic amplifier f 
control — flexibility and control you never thought pos- and a special anti-hunt circuit maintains speed constant regardless Te 
sible from an A.C. line. You get increased production from of load. 
your machines, fewer operating headaches, with the exact Complete protection — against overload and runaway. 
speed you need for your job — when you want it, where Clean, filtered air — supplied under pressure to power unit. Keeps ! 
you want it dust and dirt out — reduces maintenance. ' 


There are probably many operations in your own plant 


vheck these Select-A-Spede features: right now where a Select-A-Spede can save you time and 
Asize for practically every need — units up to 150 horsepower. trouble — boost production and efficiency. 
Twuble free operation — as a result of advanced design and the use Look into this drive’s many unusual, practical features. 
of industrial duty components. Write today for further information about the money- 
‘epless speed range — from 1g base speed or less to greater than saving advantages of the Louis Allis Select-A-Spede or 
base speed. Special designs permit speed ranges to five times base contact the district office nearest you. 

SA-101 


THE LOUIS ALLIS CO., Milwaukee 7, Wisconsin 






Ajusto-Spede 
with Eddy 


Special Arbor T 
Current Brake pone area URE nee 











Extractor Motor 
with Integral 
Blower 







Splash-Proof Motor 
with Flange 






Blower Ventilated 
Frequency 
Converter 






Pump Motor with 
Tripod Base Sanitary Motor 











Standard or special — we build it. Whatever 
electrical or mechanical modifications or fea- 
tures you need, there is a Louis Allis motor 
that will do your toughest jobs better. 






Oil-Well 
Pumping Motor 





lilled Shell’ Shaftless Motor 
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“The same brush 


pes 
—vyes, sir: 


SUPERIOR BRUSHES 


The fact that a certain able industrial 
concern has continued to purchase 
and use the same Superior Copper 
Graphite Brush, pictured above, over 
a period of 33 years would seem to 
speak for most satisfactory perform- 
ance. Our technical staff welcomes just 
as much an invitation to cope with re- 
quirements varying from week to week. 





SUPERIOR CARBON PRODUCTS, INC. 
9115 GEORGE AVENUE ¢« CLEVELAND 5, OHIO 
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book form. For information regarding advance orders 
for the Proceedings and advance registration for the 
Symposium write to A. E, Zdobysz, P. O. Box 6743, 


Rete 


Fort Davis Station, Washington 20, D. C. uuu 





Conductivity vs 
Temperature Coefficient 


Analysis shows that combination of high con- 
ductivity and low coefficient is impossible. 


WILLIAM R. JOHNSON 
Supervisor of Research Information Service 
Armour Research Foundation 


rWXHE current need in electronics for components 

which will function efficiently at higher ambient 
temperatures led to a study of the relation between 
electrical conductivity and temperature coefficient ot 
resistance in potential magnet wire materials. All 
metals lose electrical conductivity as the temperature 
rises ; copper, for example, is half as conductive at 500 F 
as it is at room temperature. Some metals such as 
Manganin have an almost zero temperature coefficient 
of resistance, but their conductivity is very low. It 
was hoped that a high conductivity alloy might exist 
with a similar low temperature coefficient. 


Sn 
8 f} / 


WL 


Electrical resistivity at 18C,microhm-cm 


WZ 


Per cent added element to copper 








Fig. 1 Effect of impurities in increasing the electrical 
resistivity of copper. 
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When you are face to face with a problem involving plastics, call Cubee. We are sure 
that our wide experience gained in serving many different industries can help you. We offer all 
services necessary to the solution of your problem—from designing the part, 
making the die to producing the finished job. All of these services are here—under 
one roof. There is no ‘farming out” of responsibility. ’ o 
For several years our services and production facilities have been utilized—profitably—by \>" 2 
a wide variety of customers. We feel sure that we can help you. a 


QUINN-BERRY CORP. 
2651 West 12th Street 
ERIE, PENNSYLVANIA 


= |) 


Branch Offices: 


MR. HARRY R. BRETHEN MR. JOHN WEILAND, JR. MR. H. B. COLLINS, JR. MR. AUSTIN L. WRIGHT 
15 Lawrence 7105 Grand Parkway Fairport Road 24 Decatur Road 
Detroit 2, Michigan Milwaukee 13, Wisconsin East Rochester, New York Havertown, Penna. 

Phone — Townsend 8-2577 Phone — Greenfield 6-7161 Phone —Hillside 2415-M Phone — Hilltop 7-0345 
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If you ever need a 


SPLIT BOLT CLAMPING HEAD 


—we make them! 














This split-bolt clamping head 
was made to customers design 
which features integral finger 
grooves. Finished in brown 
glaze. Machined section, furn- 
ished by customer, is cemented 
to porcelain with metal alloy 
for a strong, non-separating 
construction. 


Universal insulators solve many 
vyotection problems. They have high 
Sielectric and physical strength . . . 
help prevent shorts and breakdowns 
...resist temperature change, mois- 
ture and most acids. To gain these 
protection advantages, porcelain 
insulators should be an integral 
part of your product. A Universal 
porcelain engineer will be glad to 
work with you. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 






TRADE MARK 


“REPEATERS” 


y HYEKE / AM AGAIN ::: 


b back tor the steenth hime and 
hidlaing on post as tight as 
when | was new here 


REPEAT APPLICATION o::200 LOCK NUTS 


do not “lose their grip”, can be removed and re-applied over 
and over again without appreciable loss of locking effective- 
ness. Hold fast, every application, until removed with a wrench. 


REPEAT SATISFACTION ssonstaccuress 


who try Gripco Lock Nuts are so pleased with the way they 











“take hold” and “stay on the job”, that they adopt them as | 


standard on all their products. Applied fast, lock fast, hold 


“GB, GRIPCO LOCK NUT 


... locking action resists vibration, 
strain, oil or chemicals. 


GRIPCO PILOT PROJECTION WELD NUTS 


A production speeder. Pilot positions nut 
quickly and accurately and it is instantly 
attached by resistance welding. 


GRIPCO COUNTERSINK WELD NUTS 


Through countersink design, loose metal par- 
ticles are shunted away from threads. No 
re-threading necessary. 



















Samples and prices on request. Specify 
type nut, thread and size. 


Tita NUT COMPANY 


310-K S. Michigan Ave. 








$907. Chicago, Ill, 
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Electrical conductivity. microhm-cm 














0 0.0010 0.0020 0.0030 0.0040 


Temperature coefficient, deg © 


Fig. 2 Solid solution additions to copper increase the 
electrical conductivity and the temperature coefficient 
in a consistent manner. 


However, no copper base alloy was found with a 
more favorable combination of properties than pure 
copper; only certain silver base alloys showed better 
performance. However, an extensive literature search 
supplemented by laboratory experimental work un- 
covered much information which could be correlated 
into useful data.* 

It is well known that the first small additions of an 
element to a pure base metal increase the resistivity, in 
some cases very markedly. Fig. 1 represents the effect 
on resistivity of the addition of small amounts of a 
second element to pure copper. Some of these data are 
quite old. Matthiessen in 1860 studied the influence 
of impurities on the conductivity of copper. Work by 
Le Chatelier (1895), Kurnakow (1906) and Guertler 
(1906) established the following general relationships 
between conductivity, alloy constitution, and tempera- 
ture coefficient of resistance. 

Rule 1. In alloy systems consisting of a heterogeneous 
mixture of two phases, the electrical conductivity and 
temperature coefficient vary as a straight line if the 
composition of the alloys is given in volume percentage. 

Rule 2. In solid solutions the electrical conductivity 
and temperature coefficient are lower than those of the 
solvent metal, and usually are lower to a considerable 
degree. 


*M. Hauser, W. R. Johnson, John M. Parks, Journal of Metals, AIME, 
December 1951, pages 1184-1189. 
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AMERICAN FELT FOR SEALS 


American supplies special felts for 
seals. These are ideal materials for 
bearings, rotating shafts, housings, and 
similar applications. In many cases, 
such seals provide lubrication, and no 
attention is required 
between major over- 


for ball bearings is another important 
application. For full information, write 
for Data Sheet No. 11, ‘‘Felt Seals, 
Their Design and Application.’’ And 
remember, there are 15 other mechani- 
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e cal functions which 

American felt felt can perform in 

( OM your plant or product. 
any 


TRADE 


hauls. Lifetime sealing 


GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN. 
SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, Philadelphia, St. Louis, Atlanta, Dallas, 
San Francisco, Los Angeles, Portland, Seattle, San Diego, Montreal.—PLANTS: Glenville, Conn.; Franklin, Mass.; 
Newburgh, N. Y.; Detroit, Mich.; Westerly, R. 1—ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. 
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Such rules indicate that pure metals are the best 
conductors, particularly in solid solutions form, highest 
electrical conductivity being assured only when all 
contaminations are eliminated from the metal. Addicks 
substantiated these concepts in his studies of the effect 
of impurities on the electrical conductivity of copper 
(1903-1906) and established the effect of cold work 
in lowering the conductivity slightly. Pure copper has 
an electrical conductivity of 59.77 per ohm-cm x 10-4 
at 20 C while that of the International Annealed Copper 
Standard is 58.00 per ohm-cm x 10-* because of im- 
purities. As a result pure copper has a 103.06 per cent 
conductivity. 

Several investigators noted that the resistivity of 
copper and silver alloys varied linearly with tempera- 
ture. To substantiate this conclusion, over one hundred 
alloys were made in the laboratory and tested; it was 
found that this relationship holds for practically all 
alloys up to at least 200 C. Since the temperature 
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able; punches clean; costs less 
TM Le: Lit Le Ae Le 
Pa CML: MM ee 
many purposes; available also in 
molded form. Let Glastic engineer- 
ing help with that next tough job. 
PRM ee SU ee 


ee ye ey coefficient is a constant over this temperature range, 

A @ G a it is therefore an accurate index of the influence of ( 
sé¢ bd — a temperature on resistance, : 
a: a ae > It was observed that the family of resistance-tempera- 
7 ie = a ture plots for various alloys of a common base were 

ae Fe not only linear, but also parallel. This fact can be 

ra rs oa B 2 o x restated as follows: a linear relationship exists between | 
> S ee ee the electrical conductivity K and the temperature : 
1 ~ Fe ‘ ae bs coefficient of resistance OC as expressed by K=Bx 
my a cr OG = where B is a constant for the base metal. This relation- 
oe “ ship was found to hold true for all solid solution com- | 
a rf S ” 2 ~ positions of copper, silver, and gold base alloys. Sub- 

es Fa 5 ae | stantiating data were also found for other systems. : 
= > 2 5 $ : Ra Fig. 2 shows the conductivity-temperature coefficient | 


plot for copper base alloys. The line goes essentially 
from zero—zero to the value for pure copper. This is 
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Fig. 3 Relationship between conductivity and coefficient 
for several base metals. 
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EDISON selects 
NICHROME V WIRE 









for new, high-accuracy, long life MINIATURE RELAYS 


Edison’s new space-saving miniature thermal time- 
delay relays, scarcely larger than a door key, are built 


to handle big jobs—accurately and dependably, day 
in and day out. 


They offer the simplest, most trouble-free, and least 
expensive way of introducing delay periods into electric 
circuits. Thus they are ideal for control functions 
relating to cathode protection, motor starting, “‘ho!d- 
overs,” overload protection, automatic cycling, and 


numerous applications where magnetic relays have 
hitherto been used. 


Since accuracy of operation depends, essentially, 
upon the consistent performance of the extremely 
small heater, wire of this winding must be exceptionally 
stable—be capable of retaining its physical and electrical 
characteristics indefinitely. 


Nichrome V alloy, unique product of Driver-Harris, 
fulfills these all-important conditions. With a tem- 
perature co-efficient of resistance that remains con- 
stant between 20°C. and 500°C.—a considerably wider 
temperature range than actually here involved 
Nichrome V assures uniform, precision performance. And 
being highly resistant to heat and corrosion, it 
assures outstanding stability for a lifetime. 


This particular application serves to emphasize other 
desirable properties which make Nichrome V wire ex- 
tremely suitable for heating, or resistance units required 
to occupy very limited space. For example: Only a 
few milliamperes of current are utilized by the Edison 
miniature thermal relay. The heater winding must, 
therefore, have high resistance in order to produce 
sufficient heat to deflect the bi-metal contact strip. 
The electrical resistivity of Nichrome V (650 ohms/cmf) 
permits a short length of one-mil-diameter wire to be 
used, thus saving space; and the high tensile strength of 





*T.M. Reg. U.S. Pat. Off. 


Nichrome V heater element (i) | 





New Edison Time-Delay Relay — Model 207 
Standard Voltages 115—27.5—6.32 Hermetically 
sealed. Vibration and shock proof. Ambient 
compensated -60°C. to +85°C. Wide range of 
delay periods available. 


Nichrome V (200,000 p.s.i. at 20°C.) eliminates breakage 
in winding operation. 


For products whose successful operation depends 
upon application of stable electrical alloys, highly 
resistant to heat and corrosion, you'll find Nichrome 
and Nichrome V offer plus values that are unequalled 
At the present time, these alloys are on allocation, 
but if you will let us have your specifications, we shall 
be glad to make recommendations and serve you to the 
best of our ability. 


Nichrome’ is manufactured only by 


Driver-Harris C ompany 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 


Sold in Canada by The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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ELECTRICAL 
CONNECTOR 


MONEY CAN 
BUY! 





ASSURES YOU THE 
LOWEST VOLTAGE DROP 
IM THE INDUSTRY: 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


e Moisture-Proof ¢ Radio Quiet « Single Piece Inserts ¢ Vibration-Proof « 
Light Weight ¢ High Insulation Resistance ¢ High Resistance to Fuels 
and Oils ¢ Fungus Resistant e Easy Assembly and Disassembly e¢ 
Fewer Parts than any other Connector « No additional solder required. 


ENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 
SIDNEY, NEW YORK AVIATION ConPoRaTiON 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bidg., Cass Ave., Detroit 2, Michigan © Brouwer Bidg., 176 W. Wisconsin 
Avenve, Milwaukee, Wisconsin ©.582 Market Street, San Francisco 4, California 
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based on experimental and published data. Fig. 3 is a 
postulated plot for a number of different base metals. 
Many of the lines can be at least partially substantiated 
by available data. 

This relationship holds for solid solution alloys only, 
that is, alloys whose microstructure is single phase, 
consisting of the additive element fully dissolved in 
the base metal. If this condition does not exist, a devia- 
tion occurs; the direction of the deviation is dependent 
on the conductivity of the second phase. In the case 
of copper-base alloys, all additions but silver cause 
a deviation to the right of the conductivity-temperature 
coefficient plot. 

For binary alloys having complete solid solubility, 
two straight lines result when conductivity is plotted 
against temperature coefficient. The slope B of each line 
represents the fundamental characteristic of the base 
metal, and the intersection is at about 50 atomic per 
cent. If the solid solubility is limited as at 4 in Fig. 4, 
the straight lines of slope B end at the solubility limits 


SILVER-PALLADIUM COPPER - COBALT 


lectrical conductivity per microhm-cm 
Electrical conductivity per microhm-cm 


ul 





0 0.002 _ 0.004 0 0.002 0.004 
Temperature coefficient per °C Temperature coefficient per °C 
Fig. 4 For binary solid-solution alloys, left, the lines 
for each base metal intersect. When an _ intermediate 


phase is formed, right, saturation points are joined by 
a straight line. 


and may be joined by a straight line. If an intermediate 
phase is formed, as at B the plot would include a straight 
line of slope B for each of the metallic phases present 
with the points of saturation joined by straight lines. 
Some deviations from this relationship exist, although 
all known cases have been in the low conductivity alloys. 
The most notable example is Manganin with its zero 
or negative temperature coefficient of resistance. It 
was determined experimentally that the copper-man- 
ganese and copper-nickel series exhibit a marked devia- 
tion from the relationship at certain compositional 
values, all occurring in the lowest conductivity ranges. 
The significance of this relationship for solid solution 
alloys is the ease of predicting temperature coefficient if 
the conductivity is known. It also implies that the com- 
bination of high conductivity and low or zero tempera- 
ture coefficient is impossible, excluding the conditions 
of super conductivity. In fact, this relationship may be 
reworded as follows: All solid solution alloys of a 
common base metal change their resistance by the same 
amount over a given temperature span. ooo 
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PROBLEM: 


How to Reduce the High Cost of Platinum 
in an Electrode? 


GENERAL PLATE 
Solution with Platinum Clad 
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COPPER 





e A well-known manufacturer was : 

it faced with the problem of how to ; 
cut the cost of a platinum electrode. 

it Pure platinum was ideal but was ex- 


pensive and the supply short. 


The problem was presented to General 





Ss. Plate whose engineers quickly found a solution by bonding 
i. a thin layer of platinum to a thicker, less costly layer of copper. 
It The result was a General Plate composite material that gave 
me the performance of pure platinum, and reduced costs considerably. 
a- In addition, General Plate was able to fabricate the complete 
al assembly providing the manufacturer with further savings. 
BS. No matter what your problem, it will pay you to consult with 
- General Plate. Their vast experience in cladding precious to base 
; metals, or base to base metals can overcome your problems... 
if often reduce costs. 
m- General Plate products include . . . precious metals clad to Have You a Composite Metal Problem? 
a- base metals, base metals clad to base metals, silver solders, General Plate can solve it for you. 
ns composite contacts, buttons and rivets, Truflex® thermostat 
“a metals, Alcuplate®, platinum fabrication and refining, 


#720 manganese age-hardenable-alloy. Write for information. 


a GENERAL PLATE 


Division of Metals & Controls Corporation 
44 FOREST STREET, ATTLEBORO, MASS. 


APRIL 1952 





309 


DANCY 


| Uf WHUNIQAIV Li 





WIRE FORMS 
METAL STAMPINGS 


Rely on 
DUDEK & BOCK 





You get precision Springs and 
Stampings that are easily assem- 
bled . . . that withstand stresses 
...- perform under the most trying 
conditions. Rely on our free 
designing service. Our EXPERT 
ENGINEERS will produce designs 
that meet your exact needs—and 
save you thousands of DOLLARS! 


EEDY DELIVERY 


PEEM? 
WRITE — WIRE or PHONE 
for Estimates and Delivery Dates 


eae 


SPRING MFG. CO. 
ya meee Paley 
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HAymarket 1-3676 


PICKERING 
solenoids 


Ce ae ae TEL Co 
MS Ce ree CET 
Standard Solenoids do not apply. 


PICKERIN FE and company. ince. 


Manufacturers of world-famous elec- 
tro-magnetic phonograph cartridges 
CU aD Ee ae 


I... New York 


Oceanside, L. 


For details and literature address Department © 














Sources of Electrical Wire Standards 
(Continued from page 141) 


Seen 


AIEE American Institute of Electrical Engineers— 
39 West 39 Street, N. Y. (#30 general standards 
and definitions; #63-30°7% rubber insulation; #45 
shipboard cable; #6 soft, #60 HD copper wire; 
#09-CC, #70-SC, #71-EN magnet wire) 
Department of the Army—The Pentagon, Wash- 
ington, D. C. Chemical, Medical, Ordnance, Trans- 
portation, Signal Corps, and Corps of Engineers 
American Standards <Association—70 East 45 
Street, N. Y. (See Table I) 

American Society for Testing Materials—1916 
Race St., Philadelphia. (See Table 1; includes ma- 
terials research and test methods) 

(American Tel. & Tel. Co.—195 Broadway, N. Y. 
Standards developed by Bell Laboratories on wire, 
cord and cable such as drop, duct, bridle, inside, 
frame, switchboard, paper cable) 

Bureau of Mines—Dept. of Interior, 4800 Forbes 
St., Pittsburgh (430 code of regulations with diam- 
eters for mine cables) 


ARMY 


ASA 


ASTM 


AT&T 


BM 


Bureau of Standards—Dept. of Commerce, Wash- 
ington, D. C. (431 copper wire tables; H-32 safety 
rules on electric lines) 

Civil Aeronautics Administration—Dept. of Com- 
merce, Washington, D. C. (4441 rubber; #4538 
plastics and #539 VC insulated parkway cable for 
airports) 

Coast Guard—Treasury Dept., Washington, D. C. 
(Standards on items used) 

Kdison Electric Institute—420 Lexington Ave., 
N. Y.(Distribution, transmission and generation of 
power; T'D8-tinned copper wire) 

FED Treasury Dept.—Government Printing Office, 
Washington, D. C. (QQ-W-336, HD & QQ-W-341, 
soft copper wire; QQ-2-421 copper-steel wire; 
JC-71 “BX”; JC-103 RC building and JC-121 RC 
other than building wire) 


International Municipal Signal Association—11 W. 
12 St., N. Y. (Supervisors of fire, police traflic sys- 
tems; standards on power, signal, control and com- 
munication wire) 


IMSA 


Insulated Power Cable Engineers Association— 
285 Valley Road, Montclair, N. J. (Standards on 
metallic coverings; VC cable; RC power cable; 
ozone-resistant cable; RC parkway cable; joint 
compound tests; reels for RC, VC and paper power 
cable; plastics cable; welding cable; service en- 
trance cable; street lighting cable; shielding, port- 
able cord and power cable) 


IPCEA 


Department of the Navy—Navy Bldg., Washing- 
ton, D. C. (Aeronautics, medical, ordnance, yards 
and docks divisions; Ships Spec MIL-C-915) 
National Board of Fire Underwriters—85 John 
Street, N. Y., also at Chicago and San Francisco. 
(Engineers for stock fire insurance companies on 
city fire alarm and rating bureau work. #70 Nation- 
al Electrical Code; #71 central station and #72 local 
systems for watchmen, fire and supervisory service; 
#73 city fire alarm systems) 


NAVY 


NBFU 


National Electrical Manufacturers Association— 
155 East 44 Street, N. Y. (VCS-VS apparatus 
cable; BWS-slow-burning WP wire; AIS asbestos 
with copper-, nickel- and monel-carrying capaci- 
ties; #48-131 asbestos, plastics and AVA wire; 
RUS neon sign and oil-burner cable; 436-34 CC, 
SC, EN; #46-120 SQ. CC-paper; 441-69 glass, EN 
and paper magnet wire; #38-50 VC tape; 437-47 
connectors; XCS cord colors; ROS welding cable; 
PWS reels; XCI-type “S” and XC4-type “P” 
plastics cord; XC2-type “P”, EX-3-type “S” and 
#47-124 molded rubber cord; AC1-“BX”; RV1- 


NEMA 


(Continued on page 312) 
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"Twas a balmy evening in March after 
one of those days when you are sure 
Spring is here — but know all too well 
it is still around the corner. As Eleazer 
Yoder crossed the yard, after putting 
his week-old turkey poults ‘‘to bed,” he 
felt the wind change. Well — no need 
to worry. That new electric brooder 
would take care of any temperature 
change. Those poults were Eleazer’s 
pride and joy. Were is right, for in the 
morning they were “all.” During the 
night the temperature dropped, but the 
brooder didn’t respond . . . the elec- 
trical insulation had failed. That par- 
ticular manufacturer’s name went down 
on Eleazer’s black-list and sales in the 
area dropped sharply. 


¥. can’t afford to take chances on 
product breakdown and loss of customer 
good-will through inferior electrical in- 
sulation. Here’s where BH Fiberglas can 
help you, with a sleeving or tubing for 
every electrical application. 

There’s BH Extra Flexible Fiberglas 
Sleeving for instance, a primary insula- 
tion for low voltages where heat resist- 


H 
S 








ee e GOING ... Gone... 


ance and flexibility are important. Made 
without hardening varnish or lacquer 
it is permanently flexible through a 
temperature range of -—67°F. to 
1200°F. Color stability to 300° F. BH 
Extra Flexible spreads to cover knobs, 
terminals, irregular objects, and through 
a patented process, plus an organic 
saturant, it will not fray or ravel. 
As a supplementary insulation, BH 
Extra Flexible fully meets Underwriters’ 
specifications. Permanently rounded, it 
handles easily —slips on quickly and is 
a definite time-saver over old-fashioned 
hand-wrapping methods. 
BH Extra Flexible Fiberglas Sleeving is 
one of a family of electrical insulations, 
each designed to meet particular con- 
ditions in service. Give us a few facts 
about your requirements — product, tem- 
peratures, voltages — we will gladly send 
free samples for testing purposes. 
Address Dept. M-4 
Bentley, Harris Manufacturing Co. 
Conshohocken, Pa. 


G 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 
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PARTICULARLY IF THAT PROBLEM IS RELATED 
TO FILTERING, COUPLING OR BY-PASSING 


RMC “DISCAPS” ceramic capacitors have proven to be 
the answer to many problems encountered in the de- 
sign of special purpose electronic control equipment. 
Particularly true, when small size and greater mechan- 
ical strength is required. 
RMC offers a full line of DISCAPS from 2 MMF to 
30,000 MMF in the standard 600 working volt type 
and many with working voltages up to 6000 V.D.C. 
They are available in the temperature compensat- 
ing types as well as the Guaranteed Minimum Value 
{ Types. 
' if you have a design problem that requires a capaci- 
tor let us know. Our engineering department is at 
your service. 







You Can Rely on RMC 
because we produce the 
complete condenser 
including the dielectric 
element. RMC control 
of all production phases 
is your guarantee of 


quality and trouble- 
free operation. Every 
DISCAP is 100% tested 
: for capacity, leakage 
resistance and break- 
down. 





ACTUAL 
SIZE 


Send for technical data and 
specifications on RMC “DISCAPS”’ 









RMC 
‘‘DISCAPS”’ 


THE RIGHT WAY 
TO SAY 


CERAMIC 
CAPACITORS 


RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 





(Continued from page 310) 


plastics and RV2-RC building wire; AIS color 
code; VC cable) 


National Machine Tool Builders’ Association— 
10525 Carnegie Ave., Cleveland 6. Electrical stand- 
ards include standards on wiring 


> Pennsylvania Bureau of Mines—Harrisburg, Pa. 
PABM (Mine cable flame test) " 


REA Rural Electrification Administration — Depart- 
ment of Agriculture, Washington, D. C. (Standards 
on items used) 


REC Bureau of Reclamation -Department of Interior, 
Federal Center, Denver, Colo. (Standards on items 
used ) 


NMTBA 
























RTMA | Radio - Television Manufacturers Association — 

| 1317 F Street, Washington, D. C. (Gen-103 hook- 

up wire; #REC-110 TV receiver and TR-103A FM 
transmitter transmission line) 






SPA Southern Power Administration—Department of 
Interior, Tulsa, Okla. (Standards for items used) 










TVA Tennessee Valley Authority—Knoxville and Chat- 
tanooga, Tenn. (Standards for items used) 


UL Underwriters’ Laboratories—207 E. Ohio St., 
Chicago, also at NYC and San Francisco. (Label 
and list products for fire, theft and accident risk by 
laboratory tests and plant inspection. Standards on 
RC, VC, WP, plastics and asbestos wire; “BX’’; 
“Rome-X”; SVC drop and entrance cable; fixture 
wire; cord; elevator cable; decorative sets; fire 
alarm cable. Lists cover: Electrical equipment; 
electrical equipment in hazardous locations; fire 
protection equipment and materials; accident, auto 
and burglar protection equipment; gas, oil and 
miscellaneous appliances) 



















WU Western Union Telegraph Company—60 Hudson 
Street, N. Y. (Standards on telegraph wire and 


cable) 



























Glass-reinforced Alkyd Plastics 


(Continued from page 113) 





the hot mold dimensions than with most other com- 
pounds. 

5. Molds should be made of hardened chrome-plated 
steel in order to withstand the abrasiveness of the 
material. 

6. When preforms are not used, ample loading space 
must be provided to take care of the high bulk factor. 

Although the reinforced alkyd was designed primarily 
for compression molding, however in some instances it 
may be transfer molded. The ultimate strength of the 
molded piece is invariably lower and the amount of de- 
crease is dependent upon the intricacy and size of 
the runners. ooo 





What Forces Affect Availability 


and Substitution of Materials? 
(Continued from page 131) 





a difficult matter at best. The Munitions Board ac- 
cepted this responsibility immediately after the close 
of World War II and developed a series of arrange- 
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Mac Re as 


Ee tian ds 


PAPER « COTTON 


¢ GLASS 


SYNTHETIC FIBRE 


Quality Controlled 


BONDING AGENT 


OPTIONAL MATERIALS TO SPECIFICATIONS 


LOW CHLORIDE NATURAL RUBBER 
G.R.S. (Buna S) * HYCAR (Buna N) 
NEOPRENE ¢ HYPALON « SILICONE 





(AND OTHERS) 


TO YOUR SPECIFICATIONS 


@ When you specify ORCOID Electrical 
Laminates, you automatically center respon- 
sibility in The Ohio Rubber Company for 
uniformity of quality. Wholly integrated 
manufacturing techniques control every step 
—from raw materials through processing 
operations to the finished ORCOID Electrical 


Laminates. 


For the first time, responsibility for ALL of 
the laminate components is centered at 
ONE manufacturing point. 


This concentration of responsibility for 
quality control works to the mutual advan- 


tage of users and their sources for punch- 
ing service. Uniformity of bond, excellent 
punching characteristics, and quality of 
product is assured. 


Long experience in bonding rubber and 
synthetic rubber to a wide-variety of other 
materials is now coordinated with modern 
laminating techniques employed by The 
Ohio Rubber Company. 


We believe the complete story of our ability 
to coordinate our operations with your 
needs will interest you. Your inquiry will 
receive prompt attention. 


THE OHIO RUBBER COMPANY 


500 BEN HUR AVENUE 





WILLOUGHBY, OHIO 
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i PROVIDE DELAYS 
i RANGING FROM 
1 TO 120 SECONDS 


Features: — Compensated for ambient 
temperature changes from —40° to 110° F 
. . - Hermetically sealed; not affected by 
altitude, moisture or other climate changes 
. - - Explosion-proof . . . Octal radio base 
. .- Compact, light, rugged, inexpensive . . . 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 


oe?” 


: oe” 

!,°* Amperite REGULATORS are the simplest, 

. lightest, cheapest, and most compact method 
of obtaining current or voltage regulation 
. . - For currents of .060 to 6 Amps.... 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 





a VT oe Lee Tn en ee en 


60 King St., W 












ments to discharge the responsibility. One arrangement 
was the network of Armed Services procurement plan- 
ning officers assigned “cognizance” over private indus- 
trial plants. Another activity was the preparation of a 
publication, issued in mid-1948 under the title, “‘Mili- 
tary Procurement, a Guide for Joint Industry-Miliary 
Procurement Planning.” The substance of the docu- 
ment can be reduced to the single admonition: “Keep 
flexible.” Nine questions were then suggested that 
have special reference to this present discussion: 


1. What materials does the plant normally require 
that were in short supply in World War II? 

2. What substitute materials of little or no strategic 
importance could be used to satisfy the plant’s mate- 
rials requirements? 

3. Are these substitute materials available in suff- 
ciently large quantities so that they would not become 
critical in an emergency? 

4. What suppliers could supply these substitute mate- 
rials? 

5. What changes or adjustments in current equip- 
ment, operations, and production scheduling would be 
required to enable the plant to use substitute materials ? 

6. What downgrading of raw material quality would 
be feasible in a production process? 

7. What impact upon plant production costs would 
result from different possible changes in the plant’s 
raw materials requirements ? 

8. What rate of production would be feasible under 
the use of substitute material ? 

9. What special operations might be necessary in the 
use of substitutes (such as, need for a special material- 
inspection or quality-control system) ? 


The reaction of industry to this publication was gen- 
erally favorable. There were many indications of its 
use: large sale of copies by the Superintendent of Docu- 
ments, correspondence and comments by management, 
and even the submission of a number of private plant 
mobilization plans. 


Advance Estimates of Requirements 

It is entirely possible for the military services, in 
peacetime, to be reasonably precise in making advance 
estimates of their requirements. After all, advance pro- 
gramming of dollar outlays is a normal budgetary func- 
tion, with requests for appropriations presented annually 
to the Congress, defended in hearings, voted on, and 
money spent on schedule for supplies and equipment. 
Even during the current emergency or semimobilization, 
the budgets of the military services have not required 
or received the high degree of flexibility necessary in 
time of all-out war. The same fact is true also of over- 
all budgets for materials consumed in military produc- 
tion. When the tempo of preparedness slows down in 
peacetime, both the quantity of materials consumed 
and the rate of change in specifications are not conse- 
quential. Although both factors are much larger today 
than in, say, 1948, they would be very much larger in 
time of total war. Clearly, it is impossible to make 
precise estimates of relative availability of materials in 
time of total war just as it is impossible to set precise 
requirements for either materials or end items under 
these conditions. For purposes of long-range planning, 
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FORMICA’S FOR YOU 


whenever you need a material that’s tough, strong, durable 
* that weighs but half as much as aluminum e that resists cor- 
rosion e and that will not support vibration. 


FORMICA CAN HELP YOU, 


y 

d 

whatever your laminated plastics problem is. The odds are 
. that one of Formica’s specialized grades offers the perfect 
d answer. And if there is no “ready-made” solution, Formica’s 
n comprehensive engineering resources are prepared to “‘tailor”’ a 
-. grade to your individual needs. 


ei llé oa , ( Diete informatio? 


C] Send me colorful new booklet showing Formica at 
Work in Industry 


(| Have Formica representative call. 
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n THE FORMICA COMPANY FORMIca me —_________ . 
ce 4645 SPRING GROVE AVE., CINCINNATI 32, OHIO Om ee ii | Ne we 
in laminated plastics headquarters since 1913 
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DESIGN GUIDE AND CATALOG 


MECHANICAL RUBBER GOODs 


GENERAL INDEX 


— A — Polymer Characteristics ond R 
tion B— Molded Goods 
Methods and Design 
Stondard Molded Parts 
Custom Molded Ports 
“O” Rings 
Section C — Extruded Goods 
Methods ond Design 
Stondardized Extrusions 
Specialized Extrusions 
Tubing, Cord and Square Stock 
Lethe Cut Goods 
Methods, Tolerances, etc 
Sheet Stocks and 
Methods, Stondar 
Section F— Specialties . wate 
Section G — Mats and Matting 


CTF... 


a 
24 N. WOOD ST., CHICAGO 22, ILLINOIS 
SEeley 3-2410 


ecommendations 


Section D — 


Section E — 


Die-Cut Goad 
ds, etc : 





Characteristics And Recommended Usage For Natural 
And Synthetic Rubber Polymers, And Complete 
Design Data On Mechanical Rubber Specialities! 


Most comprehensive edition of its kind! Lavelle’s @ MOLDED GOODS 
BIG 40th Anniversary Design Guide and Catalog © EXTRUDED GooDs 
offers you benefits of over 40 years experience © tats Cut e00Ds 
in solving your mechanical rubber problems. Not 

just a catalog — but a treatise! Before you design e a . 
it, see this latest Lavelle Guide! REQUEST ON o1 

YOUR COMPANY LETTERHEAD, TODAY! @ SPECIALTIES 





424 NORTH WOOD STREET, CHICAGO 22. ILLINOIS 
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the only budgetary assumption that can ever be made 
is that the budgetary limitations of peacetime can be 
ignored under conditions of total mobilization. 

The recognized scarcity of materials today—caused 
by the superimposition of defense procurement on better- 
than-average nonmilitary consumption—requires that 
specific substitute actions take place. Guidance in gen- 
eral is afforded by a periodical publication by the De- 
fense Production Administration. This publication, 
“List of Basic Materials and Alternates,” contains lists 
of metals, chemicals, lumber and wood products, textile, 
leather and bristles, and miscellaneous, (See Table III.) 
In each category there are three lists at three levels of 
scarcity: (a) short supply, (b) approximate balance, 
(c) in fair to good supply. [Some conditions have 
changed since list was published—Editor. | 

The application of the DPA table of materials scarcity 
is definitely limited. Its greatest value lies in the fact 
that it authoritatively identifies problem materials— 
materials that should be conserved in all feasible ways. 
Scrap and salvage programs are given focus. Down- 
grading of alloys on melt sheets can be systematized. 
Attention can be directed and support given to new 
processes or materials on the basis of current urgency. 

But the listing of materials in current short supply 


Table III]—Relative Availability 
of Selected Basic Materials* 


Group I—In Short Supply: Insufficient for defense and 
essential civilian demands. Alternates should be selected 
wherever possible.” 

Asterisk (*) denotes “most critical” category. 


Nonferrous metals: *Aluminum; *Beryllium; “Copper; Lead; 
Magnesium; *Selenium; Titanium; *Tin; * Zinc. 

Precious metals: \ridium; Osmium; *Platinum 

Ferrous alloying elements: *Cobalt; *Columbium; *Molyb- 
denum; *Nickel; *Tantalum; *Tungsten. 

Ferrous: Bars, cold drawn (alloy; carbon steel); Bars and 
semi-finished, hot-rolled (*alloy; carbon steel); Castings 
(carbon steel; gray iron over 3000 Ib; gray iron alloy over 
3000 Ib); Steel, low alloy (corrosive-resistant; *heat-re- 
sistant) ; Die blocks; Forgings, heavy; Iron powder; Pig iron, 
low phosporus; Plates; Shapes, structural; Sheet, galvanized; 
Strand wire, galvanized; Stainless steel (nickel-bearing) ; 
Tubing, seamless; Wire, drawn (welding quality). 

Chemicals: Alkyl polysulfide polymers; Benzene; Butadiene; 
Phenol; Polyethylene resins; Polytetrafluoroethylene (Teflon) ; 
Resorcinol resins; Selenium compounds; Styrene. 

Miscellaneous: Asbestos; Beryl ore; *Diamonds, industrial; 
Graphite, natural; Mica (muscovite block and film, stained 
and better; bookform splittings); Rare earths; Rubber 
(butyl, GRI; natural dry); Talc, Indian block, lava grade. 





Group Il—In Approximate Balance: Sufficient for defense 
and essential civilian demand, but expanded use of these 
materials should be avoided. 


Nonferrous metals: Antimony; Bismuth; Cadmium; Calcium; 
Germanium. 

Precious Metals: None 

Ferrous alloying elements: Chromium; Manganese; Vana- 
dium. 

Ferrous: Forgings, medium; Pig iron (other than in Group 1); 
Sheet (except galvanized); Strip, hot rolled; Wire, drawn 
(except welding quantity). 

Chemicals: Alkyd resins; Copper-8-hydroxquinolinalate; 
Glycerine; Melamine resins; Nylon, plastic type; Phenolic 
resins; Polyvinyl acetate; Polyvinyl alcohol; Polyvinyl butyral; 
Polyester resins. 

Miscellaneous: Carbon electrodes, electric furnace; Graphite, 
artificial, electrodes, anodes and special shapes; Magnesite; 
Mica (phlogopite, splittings and block; muscovite block and 
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When air currents abate, the farmer must supply 
the energy, unless there is a motor to take his place. 
At the mere flip of a switch, this time-consuming 
task can be eliminated. 


It was during the 1890’s that Emerson Electric was 
founded ... a company which has since become a 
leader in producing motors which have taken over 
so many farm chores. Today electric power has 


MOTORS 
Ye to 10 H. P. 


Emerson-Electric offers manufacturersof 
hermetically sealed units a broad back- 
ground of engineering experience, cov- 
ering all phases of hermetic motor design, 
specification and performance. In addi- 
tion, unequaled, specialized facilities are 
available for the production of hermetic 
motor parts. Cooperative engineering 
service is available without charge. Write 
us today for Free bulletin No. M104 
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MODERN FARMING Is PoweEReD, 


IN THE FAN AND MOTOR 





when the wind 


lets you down 
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nearly 200 farm applications. The hired hand has 
truly been replaced by the “wired hand.” 


Emerson-Electric has earned an enviable reputation 
for dependability and efficiency in its motors on the 
farm, in the home, in business and industry. Your 
inquiry is invited on this complete line, in horse- 
power ratings from 1/20 to 5. THE EMERSON 
ELECTRIC MEG. CO., St. Louis 21, Mo. 
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Rogan Offers a Wide Variety of Stock Molded 


Ss RO A MAIR RAMOS LEG 





SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for free catalog now! 


2500 W. IRVING PK. BLVD. 
ROGAN BROTHERS CHICAGO 18, ILLINOIS 


Compression Molders and Branders of Plastics 





















GRAPHALLOY.. special silver-impregnated graphite) 


for extraordinary electrical performance 
IN BRUSHES 

* for high current density 
minimum wear 

* low contact drop 

low electrical noise 
self-lubrication 

IN CONTACTS 

® for low resistance 

¢ non-welding character 





Contain NO OIL... Require NO OIL 


Accurately formed, truly self- 
lubricating, durable, constant 
co-efficient of friction, operate dry 
— or submerged in gasoline or 
corrosive liquids, and in wide 
temperature range...even where 
oil solidifies or carbonizes. 
Current carrying. 





*Among other GRAPHALLOYs are 
Babbitt, Copper, Bronze and Cadmium, 


Accumulated design experience counts — call on us! 


RPA 


1053 NEPPERHAN AVE - YONKERS, NEW YORK 





GRAPHALLOY OILLESS BUSHINGS | 





film lower than stained; muscovite splittings, loose) ; Quartz 
crystals (MBS Grades | and II); Rubber, synthetic (GRS) ; 
Talc, ground, including steatite. 





Group Iil—Fair to Good Supply: Should be used (when 
possible) as alternate for materials in groups | and II. 


Nonferrous metals: Mercury. 

Precious metals: Gold; Palladium; Rhodium; Silver. 

Ferrous alloying elements: Boron; Tellurium; Titanium 
(ferro); Zirconium. 

Ferrous: Castings (gray iron alloy, light-weight; gray iron, 
light and intermediate weights; iron malleable); Forgings, 
small; Stainless steel, straight chrome; Strip, cold rolled; 
Tool steel; Tubing, welded, Carbon, mechanical. 

Chemicals: Cellulose acetate; Cellulose butyrate; Ethyl cel- 
lulose; Methacrylate; Polystyrene; Polyvinyl chloride; Rosin; 
Shellac; Urea resins. 

Miscellaneous: Asbestos, chrysotile, shorts and waste fibers; 
Bentonite; Cork; Rubber (reclaimed; natural, latex) ; Rutile. 


* Condensed from “List of Basic Materials and Alternates,” 
Issue No. 4, Defense Production Administration, Conservation 
Division, December 28, 1951. 

» First try to use materials in Group III as replacements for 
Groups | and II. Where practical, consider “cross-substitution” 
of a different type material. If no Group III choice is accept- 
able, provided poundage is small, select a material in Group Il 
to replace one in Group I. As a last resort, particularly in 
metals, even though both may be in Group I, use a large- 
tonnage material to replace a smaller tonnage one. Some sug- 
gestions: 

For chrome-nickel plate: Bright-zinc plating, extra-fine 
aluminum lining pigment, synthetic enamel resembling chro- 
mium, aluminum-base baking enamel. 

For copper: Steel and plastics in nonfunctional, non-elec- 
trical uses; printed circuits for wire in electrical devices. 

For brass plate: Coated or chrome-stainless steel, or 
plastics. 

For nameplates on machinery: Increased use of decal- 
comanias. 


has obvious limitations. The lead time on production 
programming is three to four months. If one assumes 
a month’s time required to complete and circulate the 
DPA list, it still influences design as much as five 
months after the fact. If, in addition, we add the time 
required to bring an altered design from the drawing 
board through to completed production, the total may 
be given not in months but years. 

Another limitation on the usefulness of the listing 
is that it makes no attempt to distinguish the relative 
scarcity of scarce materials, even though they cannot 
all be equally short. Thus, tungsten and molybdenum 
are logically interchangeable both in high-speed steel 
and high-temperature use, yet both carry the same 
rating on the DPA list. Similarly with aluminum and 
copper, and tin and zinc. 

An attempt was made by the Munitions Board staff, 
a year ago, to establish the relative availability of mate- 
rials, based on a composite of factors more or less rela- 
tive to stockpile criteria, but overlaid with a good meas- 
ure of subjective judgment by commodity experts in 
the metals field. The purpose of this list was not to 
pinpoint relative availability during any precise period, 
but rather to indicate for a five or ten year period the 
approximate position as to availability of the metals 
listed. From the point of view of the designer of a 
new item of military equipment, with a lead time of 
several years, this approach should be more useful. A 
second evaluation is scheduled to be completed in the 
near future, but with this type of listing up-to-dateness 
is of secondary importance. 
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43% grade easily with 2-ton load... powered by 
PESCO ELECTRIC MOTOR 


The heart of the rugged electric drive on Towmotor’s fast and highly 
maneuverable new pallet truck is a 3#4-hp, 1450-rpm, 12-volt, Pesco 
electric motor specially designed for this particular service. 

So powerful is the traction it provides, that the truck easily climbs 
a 25 per cent grade with no load, and just as easily will pull up a 
9 per cent grade with a 2,000-pound load, or a 4.8 per cent grade 





Pesco flectric motor, Model 270012-020, 
%4-hy, 1450-rpm, 12-volt, dc, open- 
venlated, series-wound, reversible, 
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with a 4,000-pound full load. hea¥y-duty traction motor mounted on 
thef gear reduction case. Gives highest 
Most specialized electric motor problems, like Towmotor’s, can efigtiency with minimum weight. 
be easily and economically solved by taking advantage of Pesco’s 
unique method of standardized parts for its six co-ordinated frame pa 
ion ; ; ae ; : 5 
oie sizes. The result is greater interchangeability, simplified spare parts a 
the stocks, elimination of duplication, and minimum service requirements. 
five Pesco electric motors are made for services calling for 6-to 120-volt . . 
ime dc and from 1/100 to 6 hp. If your electric motor requirements fall ‘ 
ing within these limits it will pay you to get the full story of Pesco’s six 
7 co-ordinated frame sizes. Write today. 
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Approved for 
lighting fixtures 


up to 1,000 Volts! 


Now—reduce the cost of every slimline and cold cathode 
fixture with this new No. 83 Hi-Volt IDEAL “Wire-Nut”! 

Listed by Underwriters’ Laboratories, Inc. to meet all 
slimline voltage requirements . . . Cuts to a fraction the 
: time needed to make connections by amy other method!... 
: Screws on like a nut on a bolt—no tape, solder or pre- 
P twisting of wire. The extra-long, protective skirt (full 
1/,-in.) keeps connection insulated and permanently safe. 
Improved plastic shell covers wire-ends epee and has 
passed Underwriters’ tests for 1000 volt usage ... Will not 
pull or shake loose! The cheapest and best wire ‘connection 
you can make! Start using IDEAL Hi-Volt ‘“Wire-Nuts” 
today! Approved for wire combinations from 2 No. 18 to 
2 No. 14 and 1 No. 18. 


a 





Patented No. 1,933,555 
THE SOLDERLESS, TAPELESS WIRE CONNECTORS 


Mail Today For FREE SAMPLE | 














I 
IDEAL INDUSTRIES, Inc. 
1008 Park Avenue, Sycamore, Illinois i 
Please send us free samples of your new i 
No. 83 Hi-Volt “Wire-Nut”. | 
through 
: NAM 
America’s i 
Leading COMPANY. | 
Distribu- ADDRESS__ _ 
tors 
CITY. ZONE___STATE_ 
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1 | Status quo. 





An interesting variant on the Munitions Board ap- 
proach is that used by several manufacturers of jet 


aircraft engines. In this approach, the problem was not 
to establish the relative scarcity of alloy constituents but 
rather to establish the relative availability of different 
alloys all of which had about the same ingredients in 
varying proportions. To accomplish this objective, nu- 
merical values were assigned to the different constitu- 
ents ranging from columbium to molybdenum or chro- 
mium, The “availability index number” of any alloy 
could be obtained by multiplying the percentage of each 


* | constituent by the numerical value of that constituent 
land adding all the products. 


Development of New Materials 


Clearly the last word has not been said on this com- 
plex subject. It is probable that the last word never 
will be New designs of aircraft, tanks, antitank 
ships, electronic equipment, and guided 
missiles are calling for ever-widening varieties of new 
and unfamiliar materials. Simultaneously, labora- 


said. 
weapons, 


our 


§ tories are working hard to replace materials already in 


short supply with others more plentiful. Some of these 
developments have been discussed in detail earlier 
issues of this publication (see under References at end 
of article) 

One problem facing the Munitions Board today is 
how to make sure that an adequate record is maintained 
of new technology of materials of particular concern to 
defense and to ensure also that each new discovery is 
made known to all operational elements in the Depart- 


‘ment of Defense that have an interest in its application. 


During World War II, the military services were able 
to maintain very substantial organizations to screen and 
review technological suggestions of possible merit and 
military applicability. The War Production Board 
maintained a scientific and technological unit. The 
Office of Scientific Research and Development had wide 
influence in initiating projects of importance. The Na- 
tional Academy was very active. The In- 
ventors’ Council of the Department of Commerce was a 
quite successful experiment in providing a forum for new 
technical schemes and suggestions. On materials sub- 
stitution the Conservation Division of the WPB had an 
enormous influence. 


of Science 


The potential contribution to our preparedness of 
\having an active program to encourage far-flung scien- 
| tific research and development is as great today as it 
ever was. However, the difficulty of defending a 
technological fishing expedition before appropriations 
committeec is a major stumbling block. The prob- 
lematical rewards of any extensive activity in this 
direction have similarly discouraged any extensive 
action on the part of the Department of Defense. 


Another serious defect in our application of tech- 
nology to the solution of our materials shortage prob- 
lems is the long time lag between laboratory discovery 
and commercial or military application. On the part 
of industry this lag is due in part to the observably 
greater rigidity and inflexibility of our modern eco- 
|nomic structure. There is more than cynicism in the 
|observation that a patent application is a threat to the 
On the part of the military establishment, 
'grown large and complex, there is sometimes a similar 
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MYSEALS 


SHIELDED CABLE 
TERMINATIONS 


teamed... 


If your manufacturing process involves wiring... 
you can get three important advantages by using 
Burndy Connectors precision teamed to Burndy tooling: 


1. LOWER INSTALLED COSTS 

Your production requirements are analyzed by 

Burndy Connector specialists. Connectors and coordinated 
tooling are engineered to your assembly methods. 


2. SUPERIOR CONNECTIONS 

One-piece, pure copper, tubular construction, plated to 
resist corrosion. Assured, uniform indent anywhere on top, 
side or bottom of barrel. Easy to install, easy to inspect. 


3. HIGHER PRODUCTION RATES 

Matched high-speed tooling... pneumatic, hydraulic, 
or manual... for bench, assembly line, or on the job. 
Increases production, decreases rejects. 


Burndy engineers can show you money-saving, 
time-saving methods of making connections faster. 
Write for Catalog Y53, or call on us for individual study 
of your connection problems. 


URNDY 


BURNDY ENGINEERING COMPANY -: NORWALK, CONNECT. 


BURNDY CANADA, LTD., TORONTO 8, ONT: 
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The Mercury Automatic Clutch 


makes Ye caster for Electric Motors 


Take starting, for instance. During the starting period, 


; ; . APPLICATIONS 
when the direct coupling of the power to the load is 
the least effective and the torque requirements the ar 
greatest, the Mercury Automatic Clutch automatically <a 
brings the maximum torque of the motor to the driven een 
Compressors 


load. Then, when the load is up to speed, it transmits 


oo Concrete Machinery 
power at 100% efficiency. Overloads cannot stall the eae 
power source or slow it down below its efficient speed. rT ia) 
Door Operctors 
If you build equipment or machines powered by electric Ten 
r Electrical Appliances 
motors (or gasoline engines) investigate the Mercury 


at ey 
Automatic Clutch. Ask for Catalog —M.3 ore 
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Food Processing Machinery 
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Motor Generators 
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Pumps 
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Washing Machines 


MERCURY CLUTCH DIVISION 


AUTOMATIC STEEL PRODUCTS, INC. 
CANTON 6, OHIO 


Mowe) 


TRACING CLOTH THAT DEFIES TIME 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of 
its high transparency and ink-taking 
surface and the superb quality of its 
cloth foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

if you like a duller surface, for 


OWA 


LL 
clear, hard pencil lines, try Imperial Sad ate} 


Pencil Tracing Cloth. It is good for L ) 
ink as well. \ 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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unwillingness to permit the status quo to be disturbed. 
This is more readily understood when one investigates 
the protracted and arduous process of laboratory test- 
ing, shelf testing, combat testing, evaluation, specifica- 
tions writing, and “educational order” placement that 
usually each new piece of military equipment requires 
before adoption as standard. 

A particularly sharp problem is that of “limiting 
factors.” The bottleneck always exists, the one element 
that fixes the rate of completion of a program. In the 
jet engine, the bottleneck material is, of course, the 
hot-end alloy, and the principal constituent bottleneck 
is still columbium. In the manufacture of permanent 
magnets for magnetron tubes it is cobalt. And so 
forth. But the “limiting factors” concept has a still 
wider application. In reference to our entire prepared- 
ness effort, the peacetime limit is normally the avail- 
ability of defense appropriations. Thus it rests with 
the Congress to fix the portion of national energies to 
be devoted to military preparations. 

In time of total war there are controls on non- 
essential output, controls on credit, ceilings on prices, 
rationing of essential consumer goods, and priorities and 
allocations upon materials for even essential produc- 
tion. At such a time, the dollar declines in significance 
except as a measure of human effort. The principal 
limiting factor is not money but manpower. The mag- 
nitude of the nation’s war effort is determined by the 
magnitude of the available manpower that can be re- 
leased from non-war-supporting activities and directed 
into war-supporting activities. It follows, of course, 
that the efficiency with which this manpower is used 
influences the level of manpower as a limiting factor. 


Effect of Dual Economy 


At the present time, the nation is neither at peace 
nor engaged in total war. This circumstance, far from 
simplifying the task of preparedness, renders _ it 
infinitely more complex. It is not only that the powers 
of government necessary to wage total war have been 
withheld, but the urgency of production programs to 
provide material support for scheduled combat missions 
and operations is lacking, and guidance in fixing prior- 
ities of production is difficult to formulate. The tendency 
toward “business as usual” is strong. Most important, 
however, is the fact that the limiting factors of money 
and manpower both apply. 

The necessity to equate dollars and manpower means 
also that dollars and scarce materials must be equated. 
In some instances a piece of equipment can be made, at 
higher cost, from a plentiful substitute instead of from 
a scarce material. At what point in the present defense 
effort should the services switch to the more expensive 
substitute? Or, as is sometimes the case, at what point 
should the services relax their standards of quality and 
durability (in the long run the most economical pur- 
chasing policy) and accept items of substitue materials 
and shorter service life? 

Of course, many of these same problems today con- 
front private industry. Long-range plannings is most 
difficult when the future holds such widely divergent 
possibilities. But if the effort of the military services— 
and the effort of industry—are concentrated on the 
maintenance of efficient and flexible operation, the 
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GAYLORD BOXES 


Safeguard Your Product 
All the Way 


In your plant everything possible is 
done to be sure your product is 
designed and manufactured to 
please the user. Equally vital is the 
selection of strong, durable 
shipping containers to safeguard 
the product which has been so 
carefully made. 


Select Gaylord... 
the unseen quality 
of Gaylord Boxes 
pays off in peace of mind 
for everyone concerned. 


GAYLORD CONTAINER CORPORATION 
General Offices: ST. LOUIS 


New York * Chicago « San Francisco * Atlanta * New Orleans « Jersey City 
Seattle ¢ Indianapolis * Houston * Los Angeles * Oakland * Minneapolis 
Detroit *« Columbus * Tampa « Fort Worth « Dallas * Cincinnati * Des Moines 
Oklahoma City * Greenville * Portland « St.Louis * San Antonio * Memphis 
Kansas City * Bogalusa * Milwaukee * Chattanooga * Weslaco * Appleton 
New Haven « Hickory * Amarillo * Greensboro * Sumter * Jackson * Miami 
Omaha «+ Mobile «+ Philadelphia «¢ Little Rock * Charlotte «+ *Cleveland 
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challenge will be met about as completely as is humanly 
possible. yg oO 


References in ELECTRICAL MANUFACTURING 


Substitute for Scarce Materials in Spring Design, Febru- 
ary 1952, p. 116. Redesign steps in changing over 
from Type 302 stainless and phosphor bronze to other 
materials. 

Saving Critical Materials, December 1951, p. 102. 
Progress report on the radio-electronic industry’s con- 
servation program. 

Conserving Critical Materials, April 1951, p. 124. Meas- 

| ures by designers of radio and TV equipment to 

conserve cobalt, nickel, copper, and other short-supply 
materials. 

Bibliography on Military Targets and Design Require- 

ments, February 1952, p. 132. Annotated references 

to over 20 previously published articles dealing pri- 
marily with new developments in materials and com- 
ponents to meet military requirements. 


Roller Chain Drives 


(Continued from page 119) 


be reversed to present unworn tooth faces if the design 


permits. 

The installation of a few new links in a generally tio 
worn chain should be considered only a temporary ex- tio 
pedient. Roller chains that have been broken under pl 


excessive loading due to an accident, or jamming, should 
be completely replaced because other parts of the 
chain, as well as the broken link, have been loaded to 
a degree that has impaired the press-fit of the chain 
pins and bushings in the linkplate. Such chains will 
not transmit normal loadings dependably. 

More important than the first cost of any power 
transmission drive is its unit cost per service hour of 
operation. On this basis roller chain drives, properly 
engineered and applied, will give a very superior eco- 
nomic performance. In certain cases, also, the design 
engineer, by utilizing inherent characteristics of roller 
chain, can simplify his mechanisms in ways not attain- 
able when using other transmission devices. QO QO O 
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Printed literature of the following manufacturers 
of roller chain was drawn upon for background ma- 
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1. For these antenna bases, Kel-F’s properties of zero mois- 
ture absorption and high electrical resistance immediately 
suggested it as a desirable material. However, its final selec- 
tion was deemed mandatory because Kel-F could be injec- 
tion molded around a metal insert, thus providing a com- 
pletely hermetical seal. 


3. This electronic hookup wire ig Kel-F insulated, capitalizing on 
the plastic’s high temperature and high electrical resistance. 
In the production of this wire, Kel-F is extruded onto copper 
wire in conventional equipment. Commercially available from 


several sources, the wire comes in an assortment of keying 
colors. 


A Capsule Report on the Properties of KEL-F 


Chemical Inertness 

Wide temperature range 
—minus 320 F to 390 F 

High electrical resistance 

Low Cold Flow and machined 


Basic Kel-F Products Available 


MOLDING POWDERS DISPERSIONS 


Unplasticized NW-25 _ flows readily at 
#300 .. for high temper- 
eee OILS, WAXES and GREASES 
#270 for less severe : ; 
temperatures #1 Light Oil 


(in either #3 Medium Oil 
es , im 
Plasticized #300 or #270) 10 Heavy Oil 


#40 Waxy Oil (pour 
P20 . with 20% plasticizer paint 80-90 F) 


P25 . 2555 #150 Hard Wax at 70 F 
(Greases compounded to order) 


P30...“ 30% 
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™ Zero Moisture Absorption 

* Variable transparency and 
flexibility properties 

* Readily molded, extruded 


fusion temperatures 
N-1 High molecular weight 


Sao 


2. Ciaphragm valves for acid handling dramatize several of Kel-F’s 
basic values. Its use in this commercial valve points up 
Kel-F’s properties of low cold flow (good memory); chemi- 
cal inertness; flexibility; and wide temperature range. Again 
however, the fact the Kel-F could readily be compression 
molded around an insert was a determining factor in its use. 


4. Fittmgs for chemical equipment are excellent examples of the 
design values found in five of the principal properties of 
Kel-F: high chemical resistance; a wide temperature range; 
non-wetability; plus ease of molding and machining. These 
commercial fittings are made from extruded rod which is 
conventionally machined to final, close tolerance. 


Standard Fabricated Kel-F Materials and Parts 
Available from Commercial Sources 


Molded Sheets*® Extruded and Molded Rod* Extruded Tubing 
Thin Film (extruded as lay-flat tubing) 
Gaskets®* Washers® Valve Discs® “‘U’’ Packing 
“O" Rings® Kel-F coated Resilient-core “‘O”’ Rings 
Valve Diaphragms 

Transformer Terminals® Rotary Electric Switches* Hook-up Wire 
Electronic Terminals, Tube Bases and Coil Forms 

For full information on various molders, extruders and 


fabricators of Kel-F products; also technical data on de- 


tailed properties, molding and application techniques — 
write 


Chemical Manufacturing Division 


THE ML, W. Kezzoce Company 


A SUBSIDIARY OF PULLMAN INCORPORATED 


P. 0. Box 469, Jersey City 3, N. J. 
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SPECIFICATIONS - Type LD3 





VOLTS CYCLES AMPS DUTY H.P. R.P.M. 
24 DC 2.2 Intermit. 1/95 3600 
24 DC 3.75 Intermit. 1/35 3600 
24 DC 3 Cont. 1/100 4000 
24 DC 7.8 Intermit. 1/8 8500 

12-32 volts D.C. — With or without electrical 
Governor — Ball Bearings — Details on Request. 
Facilities and assistance are available for the 


development of special motors, shaded pole, series 
or D.C. to meet given requirements. 


Write, wire or call 


SIGNAL ELECTRIC MFG. CO. © MENOMINEE, MICHIGAN 
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! Let our highly trained specialists work with you on the STAMPED 
{ Gears you need! More and more particular buyers from coast to 
coast depend upon us for: 1. Compound precision dies, 2. Stamp- 
{ ing from any material to uniformly meet exacting specifications, 
3. Assembling by staking, brazing or riveting, 4. Laminating 
1 and indexing individual stampings to produce wider faces, 5. 
Savings . . often up to 60%... through efficient, high speed mass 
@ production methods. 


SEND FOR Samples, ideas and low cost estimates. Submit drawings 
or specifications. No obligation. Write or phone today! 


WINZELER MFG. & TOOL CO. 


CHICAGO 12, ILLINOIS 


1716 WEST ARCADE PLACE @ 








terial for the above article: 

Boston Gear Works, Quincy 71, Mass. * 

Chain Belt Company, Milwaukee 1, Wis. 

Diamond Chain Company, Inc., Indian- 
apolis 7, Ind. 

Morse Chain 
Mich. 

The Union Chain & Manufacturing Co., 
Sandusky, Ohio. 

Other companies who cooperated in furnishing il- 
lustrative material included: Gisholt Machine Com- 
pany, Madison 10, Wis.; Market Forge Company, 
Everett 49, Mass. Also the American Gear Manu- 
facturers Association, Empire Building, Pittsburgh. 


Company, Detroit 10, 





Hydraulic Piercing Machine 


(Continued from page 127) 





past the die on the inside of the ring. The answer 
developed here was to mount the punch and die on 
this horizontal self-supporting frame and slide it on 
horizontal gibs to bring the die against the inside of 
the ring just prior to the punching operation. 

Note also in Fig. 2 that the punch is carried on a 
separate power cylinder which advances under primary 
fluid pressure until the stripper plate contacts the 
work. Resulting pressure rise in the primary system 
shifts the spool of a selector valve which activates a 
5-to-1 ratio booster to supply high pressure for the 
piercing operation. After a fixed time delay, flow of 
fluid is reversed, first withdrawing the punch as shown 
in Fig. 3 and then the stripper plate. Simultaneously 
the C-frame slide returns to open position backing the 
die away from the work. There is now ample clear- 
ance for the work to pass in the indexing operation. 

Actual force involved in the piercing operation is 
carried entirely by the C-frame. The work is merely 
pinched between the punch and die with equal force 
on both sides. 

Hydraulic power for these functions, and also to 
rotate the index tables, is supplied by primary and pilot 
pumps, direct connected to a 10-hp motor, as shown 
in Fig. 4. Both pumps are constantly driven, and the 
hydraulic fluid is circulated through a thermostatically 
controlled oil cooler mounted at the rear of the machine. 
The primary pump delivers about 13 gpm at 1000 psi, 
while the pilot pump delivers 3 gpm at pressures up 
to 500 psi. 

Indexing is accomplished by a constant-torque hy- 
draulic fluid motor driving the index table through a 
gear reducer. Index spacing is provided by an inter- 
changeable master ring shown in Fig. 5. At the com- 
pletion of a piercing operation, a limit switch energizes 
a hydraulic cylinder which withdraws the lock pin 
and the table starts to move. But as soon as the locking 
pin reaches its open position, a limit switch reverses 
pressure in the activating cylinder causing the pin 
to re-engage the ring at the next index notch. As soon 
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You can get the unit you need from TK! 
No matter what your product, no matter what your 
heating problem, you save time and trouble when 
you come to “heating headquarters”. Sound, down- 
to-earth advice on heat patterns, heat losses, forming 
radii and controls is yours for the asking. You can 
see how other designers have solved similar prob- 
lems. And—you can have our engineers handle the 
entire job for you—at no extra cost! 

Don’t fret about a tough or unusual application. 
Although we find that standard elements usually do 
the job as well or better than custom-built elements, 
the “specials’’ are no headache for us. We've 
tackled—and solved—thousands of them. 

Our men are experts ... for we concentrate all 
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our efforts, all our research on electric heating, 
work at it every day... for many different manu- 
facturers ...of many different products. 

You'll find TK* Heating Units in everything from 
coffee roasters to candy coaters, plastic presses to 
poultry brooders, varnish heaters to vulcanizers. 

And in the current defense build-up, we're prov- 
ing again, as we proved in World War II, that 
we're equally at home with heating elements for 
guns, instruments and a host of other aircraft, 
marine and submarine applications. 

So why let heating problems harass you? Turn 
the worries over to TK. You'll get fast answers, 
intelligent “personalized” service ... and better 
units! Write today for complete information. 

*T.M. Reg. U. S. Pat. Off. 


TUTTLE and KIFT, INC. 


s\n Ce Iubridiary of eww Comntiion 


1841 N. MONITOR AVE. ¢ CHICAGO 39, ILLINOIS 
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as the locking pin is in position, a limit switch again 
starts the piercing cycle. 

Indexing and piercing operations follow in sequence 
until the locking pin seats in a single deep slot which 
marks the end of the cycle. A limit switch then shuts 
down the machine. A schematic wiring diagram of the 
electrical control system is shown in Fig. 6. This gives 
a completely automatic and rapid operating cycle inde- 
pendent of the operator. But when needed, manual oper- 
ation can be obtained by a selector switch and six push- 
buttons on the operator control panel. Oca 





DA Hermetic Seals 
a COIL (Continued from page 123) 
l nately, the operating tolerances are wide enough that 
y l iS HINTS process controls are economically Susih 
oe 


Even though almost any glass will bond to almost 
any metal by proper process control, other conditions 
must be met to obtain a useful hermetically sealed 
terminal assembly. Evolution of gas from the metal 
while the glass is molten must be avoided to prevent the 
destruction of portions of the seal area. This require- 
ment means that the metal must be low in carbon con- 
tent and must be free of compounds unstable at the glass 
working temperatures, Either by choice of materials or 
by suitable mechanical design, stresses in excess of the 
strength of the materials involved must be avoided, 
otherwise the seal will crack while cooling. 

Many designs are adaptable to terminal seals as well 
as to electronic tubes. The “housekeeper” seal and the 
thin-metal seals are examples in which the metal and 
glass may differ greatly in thermal expansion charac- 
teristics without excessive stress in the seal region. 
However, these designs result in a mechanically weak 
structure because the metal is made thin enough to 









A Dano Coil with the New Molded Cover 





When you see the tough, rugged molded cover on these vield to dimensional changes that take place in the 
Dano coils you can be sure of extra electrical insulation glass during temperature changes. For this reason it is 
with freedom from moisture—another Dano feature very desirable to use materials that are designed to 



















insuring quality and dependability in coils. Whether 
you need a simple electrical coil winding or a series 
of specially treated coils deeply impregnated with 
wax or varnish in vacuum impregnation tanks and 


match in thermal expansivity. 
Several glass compositions and metal alloys have been 
developed to match each other. Table I lists some of the 


cured in heat controlled ovens, Dano is always ready to pertinent physical characteristics of metals that are suit- 
serve your every coil need tailor made to your exact able for use in sealing to glass. Engineering data about 
specifications. most of the Corning glasses listed in this table are given 
ae in reference 8. The expansion coefficient is given as an 
Send us samples or specifications z ay : 
with quantity requirements for our average figure over a specified temperature range. If 
recommendation. No obligation! the terminal seal is expected to be strong and useful over 
“2 Wound © Bakelite Bobbin a wide temperature range, the expansion coefficient of 
orm » 
e Paper Section e Cotton Interweave the glass must be equal to that of the metal alloy at each 
e Acetate Bobbin e Coils for High Tempera- temperature within the range. It is thus necessary, but 
@ Molded Coils ture Application. 









not sufficient, that the average coefficients be nearly 
Also, Transformers Made To Order equal. In reference 4, elongation is plotted versus tem- 
perature for various glasses and metal alloys to show 
the different forms of glass and metal thermal expansion 
curves. From these curves it is apparent that Kovar 
alloy * and its sealing glasses —- particularly Corning 
7052 —can form seals that are exceptionally free of 













THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 










* Westinghouse registered trademark. 





ELECTRICAL MANUFACTURING 





©) For Highest Temperature Applications 


® Capable of Withstanding 250° Centigrade 
© Uneffected by all Known Chemicals 
© Excellent Flexibility and Abrasion Resistance 


* DuPont trademark for Polytetrafluoroethylene Wire 


WARREN WIRE COMPANY 


POWNAL, VERMONT 


heb be 8 be 8S OR ee 


2 
; 


WV 


dyesdd 2 


E make a wide variety of contacts 

in platinum, palladium and silver, 
both pure and in their many alloys, so that 
we are able to supply you with what you 
need for any particular application. These 
include rivets, studs, screws, steel-back and 
solder-back buttons, washers, discs, rods, 
rings and special shapes and stampings. 
We supply them to practically any speci- 
fied dimensions for attaching by riveting, 
staking, brazing or welding. 


Write us if you have any contact problem. 
We shall be glad to consult with you. 


BAKER & CO., INC. 


113 ASTOR STREET 
NEWARK 5, N. J. 
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/ Monessen, Pa., Atlanta, Chicago, Denver, 
Los Angeles, New York, Philadelphia, 
Detroit, Portland, San Francisco, Bridgeport, Conn. 





Stainless or 
Carbon Steel 


@ Low permeability and high resistance for 
greatest efficiency. High tensile strength for 
compactness and neat appearance. Non-cor- 
rosive for everlasting life and safety. Cheaper 
than bronze on equal performance basis. 


CARBON STEEL 


@ For motors under 5 HP. Fine working 
characteristics. Wide variety of uses. 


Shipped on 50 to 200-pound reels 





Made To Order ceramic products 


with... 























mec 2, ha 





AKRON 11, OHIO 






another customer satisfied 


Glonis 


Send drawings for price 
estimates on wet or dry process insulators. 


THE COLONIAL INSULATOR COMPANY 








PORCELAIN/) 
AS YOU LIKE IT “ai 


CHICAGO OFFICE 


2753 W. NORTH ST. 





stress at temperatures up to 430 C. 

A considerable mismatch and subsequent stress can 
be tolerated in the glass of a glass-to-metal seal com- 
bination provided the design and choice of materials are 
such that the glass is always in compression. If a mis- 
match of expansion must be tolerated in a seal of the 
design sketched at E on page 123, for example, the 
inner seal metal should have a smaller expansion coef- 
ficient than the glass and the outer seal metal should 
have a larger coefficient than the glass. In this way as 
the assembly is cooled following sealing operation the 
only stress that can be present in the glass is com- 
pression. 

The necessity for closely matching expansion coef- 
ficients becomes more important as the dimensions are 
increased. The accompanying illustration shows a sec- 
tional view of a capacitor terminal that uses such a seal 
structure. The metal with a higher expansion coefficient 
is on the outside of the ceramic. In any of these seals 
the seal metal may be electroplated with a thin film of 
non-matching sealable metal before sealing without seri- 
ous disadvantage to the mechanical structure. Frequently 
copper is plated on to provide an improved conductor, 
especially for high frequency current where the skin 
etfect is shallow. 





Section view of a capacitor terminal. Solder seal to the 
ceramic is made to a copper band plated to a glazed 
metal film. 


Any method of joining the Kovar alloy glass seal to 
the envelope wall may be used if the temperature of the 
glass does not exceed 500 C and excessive thermal 
gradients in the glass are avoided. Induction brazing, 
projection or seam welding, and inert-gas, shielded-arc 
welding have been successfully used to make metal-to- 
glass joints without damaging the seal. 

Ceramic-to-metal seals for high temperature service 
(400 C and up) have come into increasing use in the 
manufacture of electronic tubes in recent years. Inves- 
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Shearing test of contact points insures relay dependability 


Many relays die too young! But not Automatic Electric relays: they 
often set performance records of 200 to 400 million operations! 

To make such records possible, we do dozens of “‘little” 
things - like the “contract test’ you see here. 

At Automatic Electric, contact points are resistance-welded -they 
can’t come off! ...But just to be sure, contact welds are checked 
by a shearing test. That is, the operator tries to shear off the 
contact points with a blade under heavy pressure. When contact 
points have survived this torture, you know they'll stay on 
through millions of operations! 

The shearing test is only one of dozens of Automatic Electric 
quality controls that begin with the raw material and follow 
through in every step of production. These tests give you relays 
you can trust! ...Write today for literature. 


AUTOMATIC ELECTRIC SALES CORPORATION 
1033 W. Van Buren St., Chicago 7, Ill. 


In Canada: Automatic Electric (Canada) Ltd., Toronto 
Offices in principal cities. 
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Jetomatic, Inc., Ansonia, Conn., recently introduced 
a fully automatic washer for automobiles. The 
spray frame moves back and forth over the car on 
22 foot tracks. The whirling spray under 125 pounds 
of pressure, first uses clear water, next a soap 
solution then finally gives the car a clear rinse 
all in five minutes. 


Koiled Kords are used to deliver power and avoid 
tangling, dangling wires as the spray frame travels 
on its tracks. Koiled Kords extend four to five times 
their koiled length according to their construction, 
and always retract to their original shape and 
size. The tough neoprene jacket is impervious to 
moisture in any form and resists the damaging 
effects of grease, oil, acids, sunlight and other sub- 
stances and conditions that quickly hurt rubber cords. 


On any electrically operated equipment that 
moves, use Koiled Kords. 


HOW WOULD YOU USE 
KOILED KORDS 


For a sample of Koiled Kord simply 
write for it on your business stationery. 
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tigations into the techniques involved and the applica- 
tions of such seals are being actively pursued. Just as 
the use of glass-to-metal seals has become commonplace 
for general hermetic sealing so will ceramic-to-metal 
seals find widespread acceptance for high temperature 
use. In addition to the advantage of having an extended 
high temperature range, generally limited only by the 
properties of the metals or other intermediate sealing 
materials involved, added advantages are: High di- 
electric strength, high mechanical strength, high thermal 
shock resistance, and low electrical loss, particularly in 
some of the ceramics. 

The problem of matching expansion coefficients of 
metals and ceramics is similar to that encountered in 
matching metal-to-glass. However, the difficulty is ac- 
centuated by the extended temperature range involved. 
Like glass, ceramics are weak in tension, so when a 
mismatch is necessary, the metal must have the larger 
coefficient of thermal expansion and must contain the 
ceramic. A design using a cup and eyelet similar to that 
shown at F on page 123, but with a ceramic tube fitting 
the inner rim of the cup and eyelet, is an example of the 
type of structure that can be used. For a long time, glass 
has been used as the bonding member between the metal 
and the ceramic. Recently methods have been developed 
for metallizing the ceramics which makes possible high- 
temperature brazing to metals. The result is a practical, 
high-temperature ceramic-to-metal seal. For the physical 
characteristics of materials used in ceramic-to-metal 
seals the text previously referred to includes a chapter 
with several tables of up-to-date data. OOO 


Cited References 


To articles designated by numeral references in 
the text appeared in earlier issues of ELECTRICAL 
MANUFACTURING as part of a continuing editorial 
program. 


1. Cast Resin Embedments, September 1951, page 103. 
New design concept for miniaturization, unitized con- 
struction and ruggedization. Types of resins and 
properties, production techniques, design problems; 
selected case histories in military and civilian prod- 
ucts. See also Embedded Universal Electronic Chassis, 
October 1951, page 152; Cast Subminiaturized Cir- 
cuit, November 1951, page 134; Cast Resin Embed- 
ments in Navy Electronics, December 1951, page 130. 
Polyester Resins for Insulating Varnishes, December 
1948, page 83. Property and experimental data on a 
solvent-reacted resin that provides 100 per cent fill of 
voids in an insulating structure, plus thermal stability, 
moisture protection and good electrical characteristics. 

. Butyl-Molded Transformer, September 1949, page 118. 
Unit construction incorporates new method and new 
insulating material; cast insulation gives longer life 
as result of better protection against atmosphere. 

. Glass-to-Metal Seals in Electronic Components and 
Applications, February 1947, page 96. Basic types of 
seals with their advantages and limitations; properties 
of metals and glasses employed in seals (up to date as 
of 1947); mechanism of sealing and relief of stresses. 

. Hermetically Sealed Components for Industrial Con- 
trol, July 1950, page 110. A complete survey of sealed 
and evacuated or gas-filled components designed to 
prevent failure caused by climatic conditions common 
to industrial and military equipment. 

. Metal-Surfaced and Other Fluorocarbon Combina- 
tions, March 1952, page 106. New technique offers 
practically unlimited combinations of fluorocarbon 
polymers with wide range of metals and various 
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ENGINEERING LEADERSHIP 
TO BRING YOU BETTER FABRICATED 
TEFLON PARTS 


Since the very inception of Tefion, “John 
Crane”’ has geared their engineering talents 
and facilities to develop its possibilities for 
manufacturers of electrical and chemical 
equipment. As a result, “John Crane’’ is 
ready to work with you in recommending 
and designing Teflon component parts best 
suited to your special requirements. 


Send today for new “John Crane" Booklet on 
“The Best in Teflon” 
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CRANE PACKING COMPANY 
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@ Rugged compact con- 
struction 


@ 3000 P-.S.I. operating 
pressure 


PRESSURE 


Centinuous duty 


nates leakage 


May be mounted in 


ee 

@ Poppet design elimi- 

e 
any position 
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Now available in 110-220 volt 
60 Cycle A.C. Current 


Impregnated coils re- 
sist moisture 


Waterman High Pressure Solenoid Valves are inexpensive 
compact units designed for continuous duty in hydraulic 
systems where pressures are as high as 3000 P.S.I. Poppet 
type construction gives positive sealing against internal 
leakage. Impregnated oil resistant coils make these valves 
suitable for mounting in oil reservoirs. In many cases this 
feature eliminates costly piping and makes possible the con- 
struction of smaller more compact hydraulic power units. 


” 


Available in 96” and *%4” pipe size. 


West Coast: H. E. Webb, 918 No. Kenilworth Ave. 
Glendale 2, Calif. 
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organic and inorganic materials. 

. Ceramics as Insulators and Dielectrics, May 1950, 
page 100. Influence of manufacturing methods on 
properties, tolerances and cost; applications and case 
histories. 

. Technical Glass is Not Just Glass, November 1949. 
page 82. Glass compositions, physical and electrical 
properties, and typical applications discussed; proper- 
ties of 28 commercial (Corning) types presented in 
tabular form. 


. Bibliography on Electrical Insulation, August 1951, 
page 232. Extensive list includes annotated references 
to other articles in ELECTRICAL MANUFACTURING on 
insulation for applications requiring resistance to 
moisture and heat. 


Matching Hermetic Motor Characteristics 
to Compressor Loads 


(Continued from page 136) 


During starting, as the motor approaches about 75 per 
cent synchronous speed, a sufficiently high voltage is 
induced in the auxiliary winding to cause the relay to 
operate and open the auxiliary circuit. Under severe 
overload, the induced voltage in the auxiliary winding 
keeps these contacts open until the motor has slipped 
below the breakdown point on the speed-torque curve 
and stalled. Hence a thermal overload protector is 
necessary with this type of starter relay to prevent 
cycling which would prove destructive to the capacitor. 
In a typical application, a 1-hp 230-volt hermetic motor 
is equipped with a magnetic voltage-type relay that 
opens the auxiliary circuit when a voltage of from 315 to 
345 volts is across the auxiliary winding. 

In designing a motor for use with such a relay, speed- 
torque curves showing both the voltage across the 
auxiliary winding and the auxiliary winding current 
plotted against speed are plotted at three different 
voltages so that relay operation may be predicted for 
variations in line voltage. Since capacitors are pur- 
chased with a value range rather than a specific value of 
capacity, the process of making a speed-torque curve for 
three values of line voltage is gone through twice, once 
with a capacitor having a low limit value of the allow- 
able capacity range and once with a capacitor having 
an upper limit value. The auxiliary circuit current data 
recorded in all these tests is used for calculating volt- 
ages across the capacitor at various speeds and deter- 
mining whether unsafe voltages are ever applied. 

Features recently added to household refrigerators 
have been responsible for changes in the performance 
required of some hermetic motors. The advent of auto- 
matic defrosting brought with it a need for greater 
breakdown torques in many of these applications. Use 
of an auxiliary heater coil under the evaporator raises 
the refrigerant temperature to a degree where greater 
suction and head pressures are present in the com- 
pressor during the first part of the “on” cycle since 
more than the usual amount of refrigerant gas must be 
compressed. These higher torque requirements may 
be met by raising the breakdown torque of the motor, 
but this must be done with as little adverse effect as 
possible on the efficiency curve, since heat losses must 
be kept ata minimum. (Continued on page 336) 
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Minneapolis-Honeywell eliminates soldering operations... 
by slipping TEMFLEX 105 over coil leads 




























it Quantity use of Temflex 105 flexible plastic tubing efects substantial 
0 savings in assembly costs of the RA 117 Protectorelay oil burner 
control, according to Minneapolis-Honeywell Regulator Company, 
1- makers of the ease MH Control Systems and Brown Instruments. 
xe Assembly of the control calls for suitable insulation of two lead 
nt wires from each of two coils of the type shown in the illustration. 
nt Conventional methods would call for clipping off the lead wires close 
” to the coils, and making soldered joints to insulated wires — calling 
me for four soldering operations for each control. 
ol But Minneapolis-Honeywell merely slips a length of Temflex 105 
or over each lead. RESULT: Soldering operations are eliminated . 
was leads are thoroughly insulated, remain flexible . . . assembly costs 
= are cut down. 
ng Service advantages of Temflex 105 — in this and many other applica- 
ita tions — are even more outstanding. This Irvington tubing is approved 
It- by Underwriters’ Laboratories for 90° C operation in oil — as well as 
- for continuous operation at 105°C. In addition to this superior oil 
resistance, Temflex 105 offers good resistance to mineral and coal tar tat 
— solvents — and prolonged exposure to acids and alkalies has little 
ne effect on its initial high dielectric strength of 1200 vpm. 
ter Get the full facts on Temflex 105 — mail the coupon for free technical data sheet. a ; 
Jse 000000 0000000000000 000000000000008-. 
ISES Send this convenient coupon now I Irvington Varnish & Insulator Co, —_ EM-4/52 
iter > 9 Argyle Terrace, Irvington 11, N. J. 
I | Gentlemen: 
rw ore J fade | Please send me your technical data sheet on Temflex 
} 105 Plastic Tubing. 
VARNISH & INSULATOR COMPANY . PN saecsciniccinccsiapaestinbiesbaiinbccaeialanniitias Ne iiicicnicniviiihiiiaaal 
Irvington 11, New Jersey | CN a iecrst hs ade a i ee eae 
rn de eee 
Plants: Irvington N. J.; El Monte, Calif.; Hamilton, Ontario, Canada fo al Ma. ot ee 
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Engineering data 


Complete, concise, practical... 
dealing with the application of 
SYNCHRON timing motors, time 
machines, gear trains, and D.C. 
motors for special timing jobs. 


0 help you 


solve your timing problems... 
adapting standard timing machines 
or designing new. 


(lesign for defense 


Hansen D. C. Motors powered Servo 
units in last World War. Improved 
products . . . enlarged design and 
manufacturing facilities for precision 
production ... available for de- 
fense contracts. 


SYNICHRON set 


Pulls up to 8 oz. direct 
load at | R.P.M. Oper- 
ates efficiently at -40° to 
+140°F. Available with 
gear trains to convert any 
speed. 


The low evaporator temperatures required for freezer 
compartments in current household refrigerators in- 
crease the starting torque requirements for hermetic 
motors. The refrigerators have controls that work on 
a smaller temperature differential. They start and 
stop more frequently and the time period of the “off” 
cycle is shorter. The reduced off cycle does not permit 
pressures on both sides of the restrictor tube to become 
completely equalized, and greater locked-rotor torque 
is necessary. Because of this, the auxiliary winding 
must be redesigned in many cases and this may prove 
difficult if the rate of temperature rise in the auxiliary 
winding ‘s already near a permissible maximum. 

For floor and window model room coolers and for 
the larger self-contained units classed as store coolers, 
the values of available operating voltages pose a problem. 
It is also necessary to know at what horsepower rating 
it is advisable to change from single-phase to three- 
phase hermetic drive motors for the compressors. 


Preferred Voltage and Phase 


In September 1951 the ACRMA sent a questionnaire 
to 128 power generating companies serving the major 
commercial centers of the nation to determine, among 
other things, the phase and voltage characteristics 
recommended for various sizes of air conditioning 
equipment. The preliminary report based on returns 
from 54 power companies includes a chart, Table IT, 
giving the preferred voltage and phase supply for vari- 
ous motor ratings. The implications of these data are 
interesting. The window-type room cooler which usually 
requires between '-hp and 1-hp driving power conven- 
tionally would have a hermetic motor that will operate 
from a single-phase supply. However, a fair percentage 
of power companies indicate they would prefer that 
these units operate on 230 volts. Such a voltage would 
require additional service entry and house wiring in 
many cases and would place the window-type room 
cooler in a special group of appliances with the electric 
range and the electric clothes dryer. This would com- 
plicate installation problems and might possibly affect 
the sales volume. No doubt, some satisfactory solution 
will be found for this problem in the near future. 

Store coolers have horsepower requirements that 
range from 1 to 15 hp. The most common sizes require 
3 to 5 hp. For the 3-hp rating, 51.5 per cent of the 
power companies prefer that a single-phase 230-volt 
supply be used. This is ideally suited for capacitor- 
start capacitor-run hermetic motors. 

This type of motor has an auxiliary winding con- 
nected in series with a running capacitor permanently in 
the circuit. A larger capacitor connected in parallel 
with the running capacitor during starting is discon- 
nected by an external magnetic relay when the motor 
comes up to speed. With proper design such a motor 
may approach the running performance of a two-phase 
motor for limited load ranges. It is possible to have 
almost the same number of ampere-turns in both the 
main winding and auxiliary winding and to have a 
separation of approximately 90 deg between the cur- 
rents in these windings for a narrow band of slip speeds. 
The power factor and efficiency are very high for a 
single-phase motor and the starting capacitor gives it 
considerable locked-rotor torque. It should be noted, 
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RUGGEOIZEOD hy WESTON 


Especially designed and built to meet the severe requirements of the specifi- 
cation for ruggedized instruments, MIL-M-10304. (Sig. C.) 


Real rug gedizing has been obtained not merely by stoutening and shock- 
mounting the instrument components ... but by entirely mew designs, 
employing mew materials and new techniques developed especially for this 

purpose. 


The result is an instrument that will continue functioning dependably 
under severe conditions of shock, vibration, temperature and humidity .. . 
conditions heretofore considered beyond the capabilities of such devices. 


WESTON RUGGEDIZED INSTRUMENTS are available as d-c voltmeters, ammeters, 
milliammeters and microammeters in 242” and 312” sizes. Information on request. WESTON 
Electrical Instrument Corporation, 617 Frelinghuysen Avenue, Newark 5, New Jersey, 
manufacturers of Weston and TAG instruments. 
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se h however, that it is sometimes difficult to design a motor 

+e Delay Swiic of this type with sufficiently low locked-rotor current. 
Tim Motions Any change made in the auxiliary winding to meet 
d locked-rotor performance specifications may destroy 
the balance between phases under running load and it is 
quite often necessary to effect a compromise between 
locked-rotor and full-load performance. 

For ratings above 5 hp, three-phase hermetic motors 
are used and 230 is the voltage preferred by the ma- 
jority of the power companies reporting. This is the 
proper sphere of application of the polyphase motor and 
the larger store cooler units normally are so powered. 
Units rated at more than 5 hp very often have auxiliary 
duct work. They are not as readily installed as smaller 
models and extra costs such as those entailed in supply- 
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Range 1/2 to ing three-phase power are expected by the customer. 
10 Seconds There are no real basic differences between hermetic 
Pneu-Trol Time motors and motors intended for other applications. 
Delay Switches 1 s ‘or : se “or - 
are complete, esif- Whatever differences exist are differences of degree 
oe -— pag rather than kind. Special refinements of design technique 
8% ° x 32 cei t  nuie i. rather than fundamentally new approaches to design 
» ; > Radia at 4 -] > ~ AVA 2 ac “4 > f > = rreace © 
apmaies quay appmnee  pennene 36-20 problems have been responsible for the progress that 
hydrauliccylinders. Automatically reset after has been made in hermetic motors during the past 
actuation. Ideal for controling machine move- a 
ment in blind hole drilling and tapping, tool two decades. wo Uo 


finishing, step drilling, spot facing, chamfer- 
ing, beading, spinning, etc.—for time control 
in process work, such as plastic printing, 
rubber and plastic curing, burnishing, coat- 
ing, quenching, dipping, etc. Also widely 
used for dwell in fixture loading and unloading 
_ | when using continuous automatic motions. 
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PNEU-TROL DEVICES, INC. Punch Press Turret 


1322 N. KEATING AVE. + CHICAGO Sl, ILLINOIS (Continued from page 109) 



















time between the two units. This voltage function is 
plotted in Fig. 10. 

Phase-discrimination of the signal error voltage is 
necessary to permit rotation of the turrets in either 


direction. This is accomplished in the discriminator 
circuits of Fig. 8 by comparing the error voltage with 


two independent reference voltages which are 180 deg 


F 4 J te T Q F A i | out of phase with one another. The circuit diagram of 
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Fig. 9—Tachometer generator voltage is applied to fixed 
bias voltage to shift grid bias from A to B as speed in- 
creases, thus advancing time of brake application. 


318 Washington Street, Mt. Vernon, N. Y. 
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7 REASONS 


why you can stake 
your reputation on 
Scruggs Shaded 
Pole Motors 


Final inspection of a Scruggs Shaded Pole 
Motor assures compliance with the customer's 
mechanical and electrical specifications. 


Why do Scruggs Shaded Pole Motors consist- 
ently perform so dependably, so quietly over 
long operating periods? Outstanding design is 
just part of the answer. To get the whole story 
would require a trip through our factory. There 
you would see how the parts and assemblies 
used in each motor are checked and tested 73 
times! 

That’s why manufacturers of nationally famous 
products such as Dictaphone Time-Master, 
Handee Craftsman’s Tool, and Central Scientific 
Co. Laboratory Stirrer and Mixer (to name 


only a few) stake their reputations on Scruggs 
craftsmanship. 


Let us tailor-build a motor for You! 


May we show you a sample of Scruggs craftsmanship? 
Just tell us your needs. We'll send you a sample motor 
built to your specific requirements without obligation. 


one i COMPANY 


1022 NORTH SIXTH ST., ST. LOUIS 1, MO. 


MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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Angular error, 


Signal voltage, volts 


Fig. 10—Signal voltage from synchro system is propor- 
tional to displacement and changes phase at 180 deg. 


the discriminator section shows P3 and P4 connected 
to opposite ends of independent transformer windings. 
Adjacent ends of these windings are connected to 
ground through the operating coils of a sensitive differ- 
ential relay. It is obvious from this arrangement that 
when plate P3 swings positive, plate P4 swings nega- 
tive. Regardless of grid conditions at any instant these 
tubes can only conduct current during the positive half 
cycles of their respective plate potentials. Furthermore, 
in order for the plate current of either tube to increase 
at all, it is necessary that their respective grid and 
plate potentials be in time phase. In this manner 
phase-discrimination of the signal is accomplished. For, 
if a positive phase (clockwise) signal is present volt- 
ages at G3 and P3 will be in time phase and a resultant 
increase in plate current will take place causing the CW 
coil of the relay to function. Since voltages at P4 and 
G4 are 180 deg out of phase at this instant the plate 
circuit of this tube will not conduct. Conversely, a 
negative phase or counter-clockwise signal will result in 
a reversal of the conditions described above and the 
CCW side of the relay will function. Voltage conditions 
in effect during a positive phase signal sequence are 
shown in Fig. 11. Holding capacitors C7 and C8 are 
shunted across the relay coils to prevent relay drop out 
during the negative half cycles of the voltage waves. 
The capacitor charges during the positive half cycles and 
discharges through the coil during the negative half 
cycles thus maintaining the relay contacts in the closed 
position. 

The differential relay is a sensitive three-position unit 
with positive, precise snap-action characteristics. When 
both coils are de-energized the relay armature snaps to 
the neutral or null position and is held there by detent 
action and retaining springs. In this position all con- 
tacts are open. When a current increase occurs in either 
operating coil, the armature will hold its null position 
until the current reaches a definite value and then will 
snap closed in the direction of the energized coil. Drop 
out characteristics are similar. Relay contacts are 
double break to increase their electrical life. 

While the amplifier differential relay DR is the key 
unit in starting and terminating the cycle of closed loop 
control, it does not result in final positioning of the 
turrets. This function is controlled by the simultaneous 
action of the capacitor braking unit and the turret lock- 
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When electrical noise suppression is a problem... 
put MALLORY’S specialized skills to work for you 
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e You can turn to Mallory with complete confidence when you 
a need help in meeting the rigid electrical noise suppression require- 
_ ments for military equipment. 

1e 

1S Mallory personnel, facilities and experience which helped many 
re manufacturers beat this problem during World War II are at 
fe your service today ...ready with the filters and capacitors... 
. ready, too, with application “know-how” essential to satisfactory 
- noise suppression in your equipment. 

uf And since the war, Mallory has worked steadily on noise sup- 
ed pression problems created by the ever-increasing use of electronic 
sit equipment by our Armed Forces. 

en Put Mallory’s specialized skills and experience to work for you 
to whenever you need standard filters and capacitors to meet Signal 
na Corps and Ordnance specifications ... or when you need special 
a“ types for unusual uses. Call or write Mallory today. 
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ing pins. Amplifier gain sensitivity, potentiometer R11 
in Fig. 9, is adjusted in conjunction with tachometer 
feedback control so that the turret locking pins are 
released approximately 6 deg in advance of the electrical 
null point of the system. For a given angular error 
the null point will always correspond to the desired 
station position. Release of the pins corresponds with 
almost simultaneous application of the capacitor brake. 
Lag time for relays to function is 0.06 sec (3.6 cycles ) 
allowing the turrets to drift about 3.5 deg before 





BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 
retainers. Send your specifications for recommendations from 
our Engineering Department. 


THE HARTFORD STEEL BALL CO. 
HARTFORD 6, CONN. 
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Fig. 11—Voltage conditions during a positive phase 
signal. The tube that conducts is the one in which the 
grid and plate voltages are in phase. 





braking is applied. After braking, the turrets will 
travel approximately 3 deg before coming to a full 
stop. Note, however, that the turret locking pins were 
released 6 deg in advance of the null point and will 
engage the bushings in the turrets as the latter attempt 
to drift past the null position. The system, therefore. 
attempts to overshoot the null point but is prevented 
from doing so by action of the locking pins. Virtually 
all of the kinetic energy in the driving motor and tur- 
rets is absorbed by the capacitor brake, only a small 


1S nS 
ae nO 


percentage remaining after the braking torque decays 
to zero. As indicated, the remaining kinetic energy 1s 
just sufficient to carry the turrets 0.5 deg past the null 
point. Therefore, the turrets are eased into engagement 
with the locking pins without undue shock. Thus dead- 
beat positioning of the turret is obtained. 

This feature more than any other is responsible for 


OK ONITE and the speed of operation obtained. Other methods in- 
MANSON ta pes volving precise location of the turrets before releasing 


the pins were investigated and discarded for reasons of 
complexity and cost. Also, there is reason to believe that 
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Manhattan Greets 
A Sea Queen 


NEW YORK, June 1, 1936— 
Scores of harbor craft, dwarfed by 
the gigantic size of the Queen 
Mary, formed a spectacular naval 
escort for Britain’s latest bid to 
merchant supremacy as the huge 
vessel ended her first Atlaygei 
crossing. 


When Britain’s Queen Mary 
made her first Atlantic crossing 
in 1936, Fansteel had been 
THEN and NOW building dependable rectifiers 
for more than 12 years. 
Today, Fansteel continues 
IN PREFERENCE to offer design engineers 
the facilities and experience 
that have made Fansteel a 
leading producer of quality 
Selenium Rectifiers. If you 
have a rectifier problem, 
consult with Fansteel rectifier 


Dependable Rectifiers Since 1924 ; : : 
(The first Fansteel-Balkite Rectifier was made in 1922) engineers for design assistance. 


FANSTEEL METALLURGICAL CORPORATION, NORTH CHICAGO, ILLINOIS, U.S.A. 
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other methods would not prove rapid enough. The 
present system has the further advantage of being 


applicable to existing machines in the field without 
‘olve your problem of cord modification of the turret driving apparatus. 
The function of tachometer generator feedback is to 
pe cable failures with | control the gain sensitivity of the amplifier in accordance 
with variations in the driving motor speed. Generator 


output is a linear function of speed from approximately 


| 150 rpm to motor full-load speed. This control is par- 
| ticularly important where the angular error is relatively 
| small—10 to 15 deg—since the driving motor and tur- 
rets do not reach maximum speed in this interval. 
Therefore, it is probable that insufficient kinetic energy 
would be available after capacitor braking to insure 
positive engagement of the turrets and locking pins. 
However, feedback voltage is superimposed on the fixed 


bias voltage of the second-stage control tube in a manner 


ANCHORED-FOR-PERMANENCY which causes the bias point to move along the transfer 


characteristic between the limits 4 and B of Fig. 9. At 


sS 
zero speed the bias point will correspond to the fixed 
bias setting of potentiometer R// and will be on or close 


to the maximum sensitivity point 4A. As tachometer 
generator speed increases, the bias point will shift along 







Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 






the curve toward the minimum sensitivity point B. Since 
the release point of the locking pins with respect to the 








pensive, easy to install safeguards securely anchor the null point of the system is a function of amplifier sensi- 
cord at entry point and prevent loosening at the termi- tivity, the net result of feedback control is to vary the 
nals. Withstand pulls to 100 Ibs.; Underwriters accepted. angular displacement between these two points in ac- 





cordance with the rate at which the error voltage is 
decreasing during a solution. Therefore, at all speeds 
less than the maximum of the turrets, the locking pins 
will release at some angle less than 6 deg in advance 
of the null point of the system. The kinetic energy avail- 
able after capacitor braking will be sufficient to drive the 





3 types, many sizes, to fit any cord or cable connection. 













A low cost strain relief easily ap- 
plied to the end of a cable or con- 








ductor with a pair of special pliers. atc sc eme . oe eect am ¢ = 
| Geede te Gee phees ced anaes turrets through this smaller angle, and positive engage 
j - 2 Gro sizes. Sturdy wing ond omm- ment with the turret locking pins will be obtained. 
; struction permits cable to be firmly : : . é , : 
* anchored and protects terminals Several points in connection with system performance 






_ against loosening. 





are worthy of note. As indicated, only one simple 


manual operation by the machine operator is required to 
con eS Bila select any tool for punching. Actual positioning of the 


siiaen: Gk nee detent tere tool is automatically controlled by the electronic system. 









duce failures and protect the useful +. ate “ ‘ sliaiie sain . ad vind be 
Sie af pocur sbbles nb enedh-on Purre ts w ill always position by the shortest route in 
stent anetenans snk menines. either direction—up to 180 deg—regardless of the di- 
Clicks on, locks in position. Tight grip E : i _ dS 54 
absorbs cord pull and prevents un- rection of rotation through which the Operator positions 






ravelling of insulation. 7 sizes. 






the selector arm in making a station selection. As a 
ass safety feature, a cam lock is provided to prevent dis- 
GRIPMASTER INSULATED TYPE. placement of the selector arm while a solution is in 
















asian heim abe progress. The cam, operated by a rotary solenoid, locks 
trical equipment. Particularly suited — — nite «2 ‘ ; - : - 

sca een tee baa the index plate so that it cannot be diseng raged from 
piled by seams 4 @ wpene Send the tapered key while the turrets are being driven. When 
tool or foot pedal—operation c - ‘ , 

bench unit. Forms a neat, compact the drive stops and the turrets are secured by the index 
ring around cable. Available in 7 ; . : 

different sizes. pins the cam lock is released. 





Setting Time Reduced 65 Per Cent 













System performance is charted in the diagram of 











. Fig. 12, where total operating time, including manual 
WIRE BINDING SLEEVES selection time, is plotted as a function of angular dis- 
For prevention of fraying of placement. Times varied from a minimum of 1.55 sec 
cord ends. Specially treated ; . : ‘ 
suber tubes evallable ta with a 10-deg displacement to 6.12 sec for the maximum / 
. . | . ° « 
five sizes to fit wires to .790 displacement of 180 deg. Performance data were ob- | 
tained by taking at least four readings at each angular ve 






GEORGE WALKER COMPANY setting, with at least two different operators involved 


EXCLUSIVE MANUFACTURERS OF GRIPMASTER STRAIN RELIEF in making station selections. The weighted mean time 
- peneenseluaiygligah! ote. pth da Adachi | of all readings is 3.6 sec. This represents a reduction 
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LEC MT 
Information 


IN ONE EASY-TO-USE 
WIRE AND CABLE 
BOOKLET 


@ APPLICATION HINTS — Booklet offers concise in- 
formation for product designers on how and where to use 
such well-known G-E products as Flamenol*, Geoprene, 
PreenX, and Deltabeston* wires, cables, and cords and 
Formex* and Deltabeston magnet wires. 


@ SPECIFICATION CHARTS—Readable charts include 
the facts you need to know before you specify. At a 
glance you know the electrical and mechanical char- 
acteristics, Underwriters’ Laboratories designations, and 
insulation types. 


@ INSULATION DATA—lInformation on each type of 
wire points out what each insulation and wire construc- 
tion will do for your product. Temperature ranges, re- 
sistance to moisture, and other important practical data 
are clearly stated. 


*Registered Trade-mark of General Electric Company 


nee SEND FOR YOUR FREE COPY TODAY ~— 


Section W31-422, Construction Materials Division, 
General Electric Company, Bridgeport 2, Connecticut 


Please send me a free copy of Wires, Cables, and Cords for 
Product Designers, Publication No. 19-470. 
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for BETTER 
FASTENING 


Specify 


HOLO-KROME 
SOCKET SCREWS 


AVAILABLE THRU HOLO-KROME 
AUTHORIZED INDUSTRIAL DISTRIBUTORS 


HOLO-KROME 


THE HOLO-KROME SCREW CORP., 
HARTFORD 10, CONN. 


PHALO HOOK-UP WIRE 


= 


Thermoplastic Insulations to 


Match Your Operating Require- 


ments for 60°, 80°, 90° 
105° centigrade. 


Nt 


and 


Reg f7 
lett a 


Manufacturers of Thermoplastic Insulated Wire, Cables and 
CC ae Mee Me CUMS ae 


Commercial & Foster Streets, Worcester, 


Operating time (incl. selection), secs. 
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| Average time (42 readings ) = 3.6 secs. 
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Turret travel, degrees 


140 60 180 


Fig. 12—Operating time for positioning of the turret. 
Each point is the average of at least four trials and two 
different operators. Average operating time of 3.6 sec 
represents a reduction of 24 in the time formerly re- 


quired with the manually controlled power unit. 


of 6.4 sec from the average time per turret change by 
the previous method of control. 

When it becomes necessary to change or replace tools, 
the turrets are rotated until the tool 90 deg away 
from the punching axis of the press on the right hand 
side of the machine. In order to facilitate this operation 
an auxiliary control station is located on the press frame 
adjacent to the tool changing position. This 
station consists of a ““Forward—Reverse” plug-in push- 
button unit, and is used in conjunction with the “ 
selector switch on the control box of Fig. 6. This switch 
is set to the “Tool” position and the turrets positioned 
by means of the pushbuttons. As shown in the schematic 
circuit diagram, Fig. 5, all automatic controls are, of 
course, inactive during this operation. The turret lock- 
ing pins are withdrawn and locked-out electrically by 
relay TCR6 as long as the servo selector switch is in 
the “Tool” The capacitor brake functions in 
the usual manner during this operation. 

The preceding method may be used for emergency 
control of the turrets in the event of a failure at any 
point in the automatic control system. A receptacle for 
the plug-in pushbutton unit is provided on the control 
box for this purpose. 

All apparatus for press and turret control is 
tained in a floor mounted control panel enclosure at the 
rear of the machine. A machine tool type transformer 
is provided for line voltage step-down to 115 volts for 
all control circuits. This transformer is equipped with 
a circuit breaker in the secondary and has a 95-volt tap 
for 50-cycle power supply. This permits the use of 60- 
cycle operating coils in all cases and simplifies stocking 
of electrical components. The amplifier is provided with 
a plug-in cable connection for ease of replacement and 
servicing. Turret control relays are telephone-type plug- 
in units in dust-tight enclosures and are mounted on a 
suitable Individual relays are interchangeable 
and may readily be unplugged for replacement, or the 
complete relay chassis may be removed for servicing. 
The control also contains the main circuit 


control 


Serv ." 


position. 


con- 


chassis. 


enclosure 


breakers, magnetic contactors, braking capacitors and 
OoO0d 


general purpose control relays. 
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0 millions of people throughout the world, wash- 
‘hie machines, radios and television sets are mi- 
raculous inventions remote from their lives . . . for 
the wealthy only. 

In the United States, however, a new product 
appears in no time in the homes of wage earners as 
well as salaried executives. 

Consider television, for example. Only 6,500 sets 
produced in 1946... . over 5,000,000 in 1951. Or 
washing machines . . . more than 24,000,000 in 10 
years. 


What has Competition to do with this? 


Do you think we’d continue to get more and better 
products if only one company made each item or 
each line? 

No! We get more and better products here in 
America, because anybody who thinks he can make 
anything better or sell it more efficiently is free to try. 

And many succeed. Take electrical products like 
radios and television sets . . . and home appliances 
like washing machines and electric fans. Does the 
biggest company monopolize this industry? Not by 
a long shot! Even counting all its affiliated com- 
panies, it still sells less than 1/5 of such products 
bought in this country. 

There are nearly a thousand other companies that 
make home appliances, radios and television sets. 
And they do more than 4/5’s of the business! The 









COMPETITION Turns Luxuries into Necessities 


United States 15,700,000 TV Sets 
Rest of the World 2,000,000 TV Sets 






smallest of them make the biggest companies hustle 
their bones to keep making products better and better. 

In America, a better product can always win con- 
sumer acceptance in any field. 


Let’s keep the COMPETITIVE SYSTEM working for us 


The Competitive System can be killed! When indus- 
tries are run by government, when taxes are so high 
that they destroy the incentive to work hard and 
risk savings in business ventures, the Competitive 
System languishes and dies. 

You’ve seen it happen in other lands. Let’s not 
let it happen here. 

Let’s all of us watch closely to see that those who 
represent us in government are working with us and 
for us to preserve our Competitive System; to as- 
sure a tax structure that leaves enough incentive to 
make hard work worthwhile, so that any man with 
ability and energy has a chance to earn good money 
and keep most of it. 

Competition thrives best where the rewards are 
high. People live best where competition thrives. 


— 


This report on PROG RESS-FOR-PEOPLE is published by this 
magazine in cooperation with National Business Publications, 
Inc., as a public service. This material, including illustration, 
may be used, with or without credit, in plant city advertise- 
ments, employee publications, house organs, speeches or in any 
other manner. 


THE COMPETITIVE SYSTEM DELIVERS THE MOST TO THE GREATEST NUMBER OF PEOPLE 
APRIL 1952 





STANDOUT 


PTS isto 
- at the right price! 


Spotlight your product with a spar- 
kling metal name plate that reflects quality, lends dis- 
tinction and assures permanent readability. Ask us to 
quote on name and instruction plates, dials, panels, ete. 
We also apply special finishes to aluminum products 
and parts including ANODIZING by the exclusive Alum- 
ilite process. Write today for information and quotations. 


CHICAGO THRIFT—ETCHING CORPORATION 


1555 North Sheffield Ave., Chicago 22, Illinois, Dept. E 
SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, IND. 





By the ORIGINATORS of UNDERDOME Bells 


“Slow stroke” action plus prolonged vibration of | 
bell shell results in a greater sound carrying power 
and clear, distinctive tone greatly superior to the 
buzzer-like action of ordinary bells. Only one mov- 
ing part (the plunger) minimizes wear. Polarized 
. +» Mo contacts to spark, arc, stick or wear. 2/2” 
or 3” diameters, for operation on standard A.C. 
voltages; with adapter plate for mounting on 
standard outlet boxes. Also available in a variety 
of mounting arrangements and finishes for use as 
components on original equipment. Write for 
literature MB 2. 


Sold through Electrical Wholesalers 


Gen 


SIGNALS 


— SIGNAL 


ENGINEERING & MFG. CO 
154 WEST 14 oT. NEW YORK ILNY 
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INDUSTRY 
STATISTICS 


Motor, generator and industrial equipment 
sales reached high levels in 1951. Govern- 
ment electronic equipment orders up 165 
per cent over 1950. Air conditioning equip- 
ment now billion dollar industry. Lead first 
industrial metal to be freed from restrictions. 
Aluminum production off to good start in 
1952. NPA orders and defense production 
news. 


Motors and Generators—Factory sales by NEMA mem- 
ber and reporting companies in 1951 amounted to $436.8 
million, a gain of 33.4 per cent over the $327.5 million 
sales billed in 1950. New orders received in 1951 reached 
a total of $568.5 million, or 18 per cent over the $481.9 
million in orders received during 1950. 

With the exception of fractional-horsepower motors, 
production in all ratings showed a gain over the previous 
year. Unit sales of fhp motors and generators of all types 
amounted to 14,738,413 as against 16,128,664 units in 
1950. Single-phase, integral-horsepower motors of all types, 
rated 1 hp and above, totaled 193,578 units as compared 
with 187,186 units in 1950 for a gain of 3.4 per cent. D-c 
motors and generators, rated 1 to 200 hp, totaled 56,091 
units as against 37,266 in the previous year, a gain of 50.6 
per cent. Unit sales of integral-horsepower, polyphase in- 
duction motors, rated 1 to 200 hp, rose 32.1 per cent in 
1951 over 1950—1,044,146 vs 790,271—to score the largest 
total since 1947. 

Industrial Control Apparatus—Shipments billed by com- 
panies reporting their figures to NEMA during 1951 
amounted to $179.9 million, a gain of 51 per cent over the 
1950 total of $119.2 million. Gains were recorded in every 
classification of control equipment. Among the items con- 
tributing to the 1951 overall total as compared with 1950 
were: magnetic across-the-line starters—$50 million vs 
$29.5 million; reduced voltage starters—$10 million vs $6.9 
million; d-c general purpose controls—$3.1 million vs $2.5 
million; rheostats and resistors—$9.8 million vs $5.7 mil- 
lion; steel mill and material handling equipment control— 
$17 million vs $15.6 million; electronic and magnetic re- 
sistance welding controls—$5.5 million vs $4 million. A-c 
and d-c special-purpose controls, including fire pump, 
laundry, rubber mill, paper mill and similar control equip- 
ment, totaled $13.8 million as compared with $10.2 mil- 
lion in 1950. 


Radio Transmitting Apparatus—U. S. Government orders 
for radio transmitting and communications equipment in 
1951 totaled $789,753,260, an increase of 165 per cent 
over 1950 orders, according to the Radio-Television Man- 
ufacturers Association. Of the total orders received, radar 
devices, including search, navigational and fire control, 
accounted for $461,359,561. Other items included $257,- 
309,384 for communications apparatus, $42,178,700 for 
navigational aids and $22,260,689 in orders for sonar 
equipment. Laboratory and test equipment and _ piezo- 
electric quartz crystals accounted for $4,766,153 and $1,- 
878,773 respectively. 

TV Picture Tubes—Ninety-eight per cent of the tele- 
vision picture tubes sold to set manufacturers in January 
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ec ’ . 
In hail OL Lain Cr any snow, SHIPPING 


Or when the winds blow loudly” es 


SUPERSTRONG boxes and crates are 
just what the name implies — tough sturdy shipping 
containers built to protect your products from the 
worst of weather or the roughest of handling. They 
have stood the test in peace and war for nearly a 
century, and the valuable experience gained in 
this long period represents the extra something 


you obtain when you specify SUPERSTRONG. 


If you have defense contracts or sub- 
contracts, you will be interested to know that our 
facilities and equipment enable us to comply fully 
with Government packaging specifications. Con- 
tact us for full information on domestic or export 
shipping containers. 


RATHBORNE, HAIR AND RIDGWAY BOX CO. 


1440 WEST JQist PLACE. + CHICAR@ a ILLINOIS 
EASTERN SALES OFFICE * 121 NO. BROAD STREET. PHILADELPHIA 7. PA. 


THUMB NAIL DATA ON 
Te 
MOTOR SUCCESS STORY 


Customers: HYDROPRESS, Inc., N.Y. 


Problem: Motors in 8 different sizes to power every kind of steel 
mill roller table for individual direct drive of the rollers. 


Solution: As illustrated totally enclosed, fin cooled, A.C. three phase, 
50 cycle motors, in this case 150 R.P.M. 


Designed and Sold by: HYDROPRESS, Inc., New York, N. Y. 


Manufactured by: THE B. A. WESCHE ELECTRIC CO. 
1626 Vine St., Cincinnati 10, Ohio 
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Square « Round « Rectangular 
.450” to 25” L.P. 
14" to 30” Long 


You find PARAMOUNT 
Spiral Wound Paper Tubes 
at the core of coil dependa- 
bility in nationally known 
peegerss and equipment. 
hat’s proof they’re made 
right to wind right and stay 
right on the job. Hi-Dielec- 
tric. Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any 
combination, wound on auto- 
matic machines. Vast range of 
stock arbors. Special tubes 
engineered for you. 


NEW! Moisture-resistant Shellac 
bonded Kraft tubing. 


WRITE 
ar u A all 


LETTERHEAD FOR 
PAPER TUBE CORP. 


STOCK ARBOR 
612 Lafayette St., Fort Wayne, Ind. BRiii gi-iai-) 13: 
1000 SIZES 




































































































Mfrs. of Paper Tubing for the Electrical Industry 
SINCE 1931 
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For fast action on stock molded plastic parts call or 
write Dimco-Gray today! Standard molded plastic 
parts are available without tooling cost to you. 


PROMPT DELIVERY ON... 


















































Terminal Nuts Round Ball Knobs 
Oval Ball Knobs Lid Knobs 

Instrument Knobs Knurled Hand Wheels 
Knurled Knobs Tapered Handles 








Push Button Knobs 





Agitator Caps 
Standard Army-Navy Instrument Knobs and Terminal Boards 


DWG. NOS. 46A42256, 47A40527. 46842258. SOB13038, 46842249, 49814919. 


Call...Wire...or Write Today! 


DIMCO-GRAY COMPANY 



































210 EAST SIXTH STREET — DAYTON 2, OHIO 












were rectangular in form and 16 in. and larger in size, the 
Radio-Television Manufacturers Association reports. These 
same tube types represented 74 per cent of sales to manu- 
facturers in the corresponding month of 1951. January TV 
picture tube sales totaled 340,192 units valued at $7,691,- 
858 compared with 580,317 units valued at $16,272,654 in 
the same 1951 month, and 371,751 units valued at $8,213,- 
251 in December of last year. Tubes 16 and 17 in. in size 
accounted for 51 per cent of the sales to manufacturers in 
January and Tubes 18 in. and larger represented 47 per 
cent. 

Radio Receiving Tubes—Sales of receiving tubes in Jan- 
uary decreased substantially under sales in the correspond- 
ing month of 1951, according to the Radio-Television Man- 
ufacturers Association. The January total was 26,736,695 
units valued at $18,895,527. This compares with sales of 
37,042,303 receiving tubes in the same 1951 month. A 
breakdown of January sales shows 24,029,349 tubes valued 
at $13,599,060 sold for entertainment equipment, and 
2,707,346 allied types valued at $5,296,467 sold for non- 
entertainment use. Both types of tubes sold for new equip- 
ment totaled 15,763,221 units, while renewal tubes amount- 
ed to 6,338,157. Tubes sold for export amounted to 1,426,- 
292, while tubes sold to government agencies aggregated 
3,309,025. 

Television and Radio Receivers—Average weekly produc- 
tion of television receivers in January showed an increase 
of 8 per cent over December but a drop of 36 per cent 
under the weekly average of the corresponding 1951 month, 
the Radio-Television Manufacturers Association reports. 
Radio production was 7 per cent under the December 
weekly average and 47 per cent under the average of 
January of last year. 

January TV production was estimated at 404,933 sets 
compared with 468,927 sets in December and 645,716 sets 
in January 1951. The January radio output was estimated 
at 632,455 sets compared with 851,195 radios produced 
in December. The December report covers a five-week 
period while the January estimates cover four weeks. A 
breakdown of the January report showed production of 
288,723 home radio sets, 68,433 portables, 195,147 auto 
sets and 80,152 clock radios. Sets with FM facilities totaled 
39,754. In addition, 9,376 TV sets containing FM circuits 
were manufactured. 

Aircraft—Backlog of orders reported by aircraft, air- 
craft engine and aircraft propeller companies as of De- 
cember 31, 1951 amounted to $12,128 million, according 
to a report issued jointly by the Bureau of the Census and 
Civil Aeronautics Administration, Department of Com- 
merce. This represents a 9 per cent increase over the 
$11,150 million backlog reported as of September 30, 1951 
and a 141 per cent increase over orders on hand at the 
end of 1950. 

Air-Conditioning Equipment—Air conditioning, which is 
celebrating its fiftieth anniversary this year, achieved the 
status of a billion dollar industry for the first time in 1951] 
according to Cloud Wampler, president of Carrier Corpora- 
tion. Mr. Wampler predicts that the next half century will 
see the industry increase at least five fold over today’s 
levels to reach a volume of five billion dollars annually. 

Analysis of growth prospects, immediate and long-range, 
for various fields of air conditioning, reveals four principal 
areas, as follows: 

(1) Great and growing demand for air conditioning for 
multi-room, multi-story buildings such as offices, 
hotels and apartments: This is not in the category 
of tomorrow's prospect but is actually here today. 
Practically no new buildings of this type are being 
constructed without complete air conditioning sys- 
tems. 

(2) The market for complete home air conditioning: 

This is often held to be the greatest area for growth, 
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Electrical 
Specialties 








Whatever you need in electrical specialties, 
it will pay you to take advantage of Soreng’s price- 
less experience and extensive facilities. 


For more than 25 years Soreng Manufacturing 
Corporation has designed, engineered and built sole- 
noids, switches of all types, terminals, connectors, 
and other electrical components. Our facilities in- 
clude two modern plants, our own toolroom, plating 
department, research laboratory and model-making 
department. In addition, we are well staffed in 
design, engineering, estimating and cost accounting. 


Through the years, we have been called upon to 
solve many unusual and difficult problems, by many 
of America’s leading manufacturers. We will wel- 
come the opportunity of doing the same for you! 
For more information, write Dept. M24. 





* 


Specialists it Electrical Specialties and 


America’s Labgest Manufacturer of Solenoids 


9555 Eden Ave., Schiller Park, Ill. (Chicago Suburb) 
atl eee ail lta 1d oe Seal Ole) 


OVER 40,000 


now in use 


Overly-Hautz All Steel adjustable motor slide 
bases are manufactured to fit NEMA standard 
motor frame sizes 203 to 505. Other sizes can 
be made to specification. 

No additional machining or assembling is 
necessary. Each Overly-Hautz motor base is 
shipped ready for installation including cad- 
mium plated bolts for mounting motor. 


QUANTITY PRODUCTION 


makes for low costs and prompt 


delivery 
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In selecting the right gears for the job, it is important to 
know how they will be used — the conditions under which 
they must operate. 

Beaver Gear Engineers, knowing what is expected, and 
trained to assist in details of fine-pitch gear applications, 
can tell you what will work best under various conditions 
and can specify the correct design. 

Beaver modern production facilities and experienced crafts- 
men assure you of gears made correctly to specifications. 

Write for latest bulletin describing Beaver Gear Facilities and Methods. 


THE Syeae Sm, IN GEARS 





1035 PARMELE ST. 























SMALL , STANDARD 
ELECTRIC / HEAVY DUTY ELECTRIC COUNTER 
COUNTER / 


Count Anything—Anywhere 


parts, sheets, bottles, cans, boxes— 
measure lengths of wire, rope, tape. 


STOP GUESSWORK — Eliminate labor 
and error of hand counting. 


PIC makes electric counters for every pur- 
pose. Standard, dustproof and panelmount- 
ing heavy duty types; small, low cost S> 
automatic batch counters; complete 
» line of electric counter actuators. Tell 
us what you want to count or send 
for catalog. 


DUSTPROOF HEAVY DUTY 
ELECTRIC COUNTER 





*) Send for 
Catalog 
~~ 
AUTOMATIC BATCH COUNTER 
ECI 


Propuction ENstrumENt ComPANY 
700-04 W. Jackson Bivd., Chicago 6, Ill. 
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but with respect to small homes, this market is still 
some distance in the future largely due to the price 
factor. 

(3) The market for self-contained units: Here is an- 
other large field in which substantial strides have 
been made but which still holds even larger poten- 
tials in the tens of thousands of stores and shops 
across the nation. 

(4) The application of air conditioning for industrial 
processes: This is a field too seldom recognized by 
those who study the future of the industry. Yet 
air conditioning had its start in solving a production 
problem involving the control of temperature and 
humidity and, in the ensuing half century, has 
become an important tool in scores of industries. 

Major Appliances—Factory sales of home laundry units 
in January, as reported by the American Home Laundry 
Manufacturers Association, were slightly under the Decem- 
ber levels, as follows: Standard-size household washers— 
213,988 vs 218,664; ironers—15,636 vs 16,900; and clothes 
dryers—45,121 vs 46,779. Factory sales of standard-size 
household vacuum cleaners in January also showed a small 
decrease as compared with December—223,357 vs 230,263. 

Major appliance manufacturers reporting their factory 
sales figures to NEMA showed the following unit totals 
for January as compared with December: Electric ranges 

80,826 vs 73,241; electric storage water heaters—37,730 
vs 35,061; and refrigerators—275,297 vs 211,442. All ap- 
pliance totals for January, with the exception of clothes 
dryers, were considerably under the totals of January 1951. 

Electric Housewares—Factory sales by NEMA member 
companies during 1951 with few exceptions were uni- 
formly lower than those of the preceding year. Shipments 
of selected items for 1951 vs 1950 compare as follows: Air 
heaters—513,452 vs 592,871; coffee makers, pots and urns 
—1,031,756 vs 1,196,638; flat irons (traveler type)—278,- 
672 vs 282,341; standard household automatic irons— 
3,780,500 vs 3,950,058; steam irons—1,953,555 vs 1,544,- 
022; food mixers—393,955 vs 510,104; grills and waffle 
irons—1,164,399 vs 1,749,005; hot plates and disk stoves— 
352,758 vs 483,556; roasters—429,285 vs 393,674; and au- 
tomatic toasters—2,630,096 vs 3,518, 958. 

Machine Tools—The index of factory shipments of the 
National Machine Tool Builders Association advanced for 
the sixth consecutive month in January with a value of 
266.3 as compared with 264.7 in December and 114.3 in 
January last year. The index is based on the average 
monthly shipments of 1945-46-47 as 100. The ratio of un- 
filled orders to the demonstrated production rate mean- 
while continued to shrink for the fourth consecutive month, 
with the January figure at 18.1 to 1. This compares with 
19.4 to 1 in December and with the high of 23.5 to 1 in 
September 1951. 

Mechanical Stokers—Factory sales of mechanical stokers 
in 1951, as reported by 76 manufacturers, totaled 24,091 
units, according to the Department of Commerce. This is 
a decrease of 4 per cent from the 25,037 units reported 
for 1950. Sales of residential and other small stokers 
amounted to 19,074 units, or 79 per cent of the total, while 
sales of larger stokers, totaling 5017 units, accounted for 
the remainder. 

Lead—Removal of all government restrictions on the use 
of lead recently announced by NPA resulted from sub- 
stantially increased supplies of the metal now available to 
American consumers, according to the Lead Industries As- 
sociation. Lead is the first common metal with widespread 
industrial applications to be thus freed by the government. 
With the removal of NPA restrictions, consumers may 
proceed to use all the lead they need for regular applica- 
tions and may even employ it to relieve the strain on 
scarce materials. 


ELECTRICAL MANUFACTURING 


For the Right Voltage 
in the Right Place 


TRANSFORMERS 


Ferranti Transformers are manufactured in a wide range of 
styles and sizes to meet your control and power problems... 
carefully engineered and painstakingly produced for sound 
and dependable operation. Submit your requirements for our 
engineering service and prompt quotations. 


FERRANTI ELECTRIC, INC. 


30 Rockefeller Plaza « New York 20, N. Y. 
NORMAL OR HIGH REACTANCE TYPES 


- pAY-OUT 
RUGGEDLY BUILT FOR DAY-IN, 


MODEL 400—for close work 


A small industrial, continuous duty 60 watt 
soldering iron for close work. Only 9” long, 
weighs 8 oz. Baffle plates keep handle 
cool. Ideal for chassis wiring or wherever 

a compact constant-duty iron is required. 


Ce MeL 
for every 
PERL TL Mra A 


A constant-duty production-type, 
300 watt volume-use solder pot. 
Element wound directly around 
cast iron well for maximum trans- 
fer. Well size 22” diameter, 2” 
deep. Holds 2 Ibs. solder. 


DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVE. CHICAGO 13, ILL. 
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4 WAYS TO CUT 
STN RR Sy ES 


. DESIGN 
If possible, call in a Spring Expert 
while your product is still in the 
designing stage. 


. MASS PRODUCTION 
Take advantage of mass produc- 
tion equipment and ‘“‘know-how”’ 
. . . even if your first order is 
limited. 

. UNIFORMITY 
Get springs that are uniformly ac- 
curate to save assembly costs. 


. PROMPT DELIVERY 


frome” source thot win” deliver 
strictly on schedule. 
Precision engineered, infinitely uniform. Mid- 
West Springs actually save overall costs when 
minutes mean dollars on assembly lines. You 
will appreciate the efficiency and economy of 
Mid-West’s production “know-how” and mod- 
ern plant equipment. 


Our engineers will gladly help you in creating 
economical spring designs even while your 
product is still on the drawing board. Whether 
your spring requirements are large or small, 
ordinary or unusual . . . you always save when 
you buy quality springs from Mid-West. 
FIGURE WITH MID-WEST on your spring 
requirements. Send samples, sketch or blue 
print for advice and quotations. 


mid-west spring 


Manufacturing Company 
4632 South Western Ave., Chicago, Illinois 
ST. PAUL .. . Sales office and plant .. . 946 University Ave. 


EXTENSION | TORSION SPRINGS 


COMPRESSION ) , WIRE FORMS 
FLAT SPRINGS STAMPINGS 


353 














354 


NEW HAVEN 


DYNAPREHE | 
led Cad \ 


) SAFEGUARDS 


er 


When you put the best available materials 
in your products you have no qualms about 
your reputation. That’s why you will want 
to specify DYNAPRENE flexible cord .. . 
it is the best cord money can buy. 


DYNAPRENE is long wearing and resistant 
to abrasion and the deleterious effects of 
oils, greases, sunlight, alkalis and acids. 


DYNAPRENE stands up longer under con- 
ditions that quickly destroy the usefulness 
of other types of cord. 


DYNAPRENE flexible cords are jacketed 
with a specially developed Whitney Blake 
neoprene compound that is truly tough. 
These cords are made by the continuous 
vulcanizing process which assures accurate 
centering and uniformity of cure. 


In DYNAPRENE, Whitney Blake has a 
quality product that will safeguard your 
reputation as well as theirs. 


If you wish to test DYNAPRENE ask for a 
sample on your business stationery telling 
us the size and conductors required. 


WHITNEY BLAKE CO. 


ae 
<we> WELL BUILT WIRES SINCE 1899 


x (EPUTATIONS 


l4, CONNECTICUT 


i 
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In 1951 supplies in the United States were greatly re- 
duced by the diversion of lead to foreign buyers who were 
willing to pay prices in excess of the ceiling prices to which 
domestic a were required to adhere. Imports in 
1951 were only 267,000 tons, less than half the 550,000 
tons imported in 1950. However, having purchased heavily 
in 1951, and being faced with currency difficulties now, 
foreign buyers are no longer able to pay high prices for 
lead. This has caused the foreign market to recede to a 
point where large quantities of foreign lead are now avail- 
able for export to the United States. In addition, the 
suspension of the import duty on lead has eliminated the 
two-price system which had worked a hardship on domestic 
consumers and has brought their costs of foreign and 
domestic lead together. 

Meanwhile, production from domestic mines is progress- 
ing at an accelerated pace. Lead scrap is also providing a 
greater supply than a year ago. As a result, it is expected 
that total lead available in the United States may reach as 
much as 1,300,000 tons or about 150,000 tons more than 
in 1951. This quantity should take care of all require- 
ments in this country without difficulty. 

Aluminum—Production of primary aluminum and ship- 
ments of sheet, plate, and foil “got off to a fine start in 
1952,” according to Donald M. White, secretary of The 
Aluminum Association. Primary aluminum production dur- 
ing January totaled 153,867,619 lb, a gain of 6.2 per cent 
over the December total of 144,907,819 Ib and 13.2 per 
cent over the January 1951 figure. The Association’s Sheet 
Division members reported aluminum sheet and plate ship- 
ments of 80,316,518 lb for January as against December 
shipments of 74,175,416 lb, an increase of 8.3 per cent. 

Shipments of aluminum foil by the Association’s Foil 
Division members were also higher, the total for January 
being 6,537,465 Ib as compared with December shipments 
of 5,454,190 lb. January shipments of permanent (and 
semi-permanent) mold rough castings (except pistons) 
reported by members of the Association's Foundry Division 
were 2,156,458 lb, with a value of $1,249,937. December 
1951 shipments totaled 2,182,298 lb, with a value of $1,- 
190,270 


Checklist of New NPA Orders 


and Other Defense Production News 


Note: Complete copies of the orders noted here can be 
obtained without charge from the Office of Public Infor- 
mation, National Production Authority, U. S. Depart- 
ment of Commerce, Washington 25, D.C. NPA also 
makes available (at an annual subscription of $2.50) its 
“Defense Production Record,” an official weekly sum- 
mary of NPA orders and other defense production news. 


Tin Plate and Terneplate—NPA Order M-24, as amend- 
ed, sets forth the permitted uses of tin plate and terneplate, 
the permitted materials in those uses, and the maximum 
permitted coating of tin or of terne metal per single base 
box. This order also sets forth certain additional permitted 
uses, optional uses, restrictions on manufacturers, and per- 
mitted substitutions. 

Pure Tungsten and Pure Molybdenum—NPA Order M- 
81, as amended, makes pure tungsten and pure molybden- 
um subject to allocation. It prohibits, subject to certain ex- 
ceptions, deliveries of pure tungsten and pure molybdenum 
except by authorizations to be issued from time to time by 
NPA, and requires the filing of monthly reports. 

Cadmium—NPA Order M-19, as amended, controls 
deliveries of cadmium from a producer or distributor. It 
states the purposes for which cadmium, cadmium-contain- 
ing items, and cadmium-plated products may be produced 
without limitation, and limits such production for all other 
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ALL PEERLESS 
MOTORS ARE 


SOLDERING LUGS 


Sherman can end your Lug problems with high 


o | quality, low cost Round End Soldering Lugs. 
| A complete range of sizes available for prompt 
delivery. Write for Bulletin No. 6. 
| H. B. SHERMAN MFG. CO. 
| Battle Creek, Michigan 


ORE than 90% of all Peerless Motors are | P | wT AA FV 


custom manufactured to meet the specific | 
operating requirements of the equipment with : ME (‘H i} tt AY iM \ NY iN y) 
which they are to be used. | : i Dear : sas 


So we “Peerless Register” every motor before 





shipment. The words “Peerless Registered” are 


a trademark, recorded in the U. S. Patent office. Vee ALCO A 


Only Peerless Motors can bear this phrase, and 
only Peerless Motors offer you this protection. Alcoa's finishing laboratories are continvally 
improving and developing finishes for alumi- 
num— painted, electroplated, anodized, plus 
and your customer that the Peerless Motor has chemical and mechanical treatments. For the 
latest information, simply write on your 
company letterhead to: 

as to give best possible performance and long, ALUMINUM COMPANY OF AMERICA 
1981D Gulf Building ¢ Pittsburgh 19, Penna. 


This registration record is assurance to both you 
been properly designed for your equipment so 


satisfactory service. And the registration record 
makes possible the quick identification of any 


Peerless Motor — anywhere. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
Manufacturers of Quality Motors Since 1893 
Single Phase - Polyphase « Direct Current + % to 15 H.P. 
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MACHINE SCREW NUTS 


eM Laie 
Tm ce mere) ics 


Improve product appearance, join parts faster, 
use Pheoll hexagon, square, and special ma- 
chine screw nuts. Made in steel or brass, they 
are tapped straight for snug, tight fits. Faces 
are held to accurate dimensions and meet 
tigid inspection requirements. 

Standard listed sizes of hexagon and square, 
steel and brass machine screw nuts are carried 
in stock. Extra sizes, both single chamfered— 
single countersunk and double chamfered— 
double countersunk are stock items. Ma- 
chine screw nuts in different metals made to 
order. Semi-finished hexagon steel and brass 

nuts are stock items. 


Write for complete intorma- 
tion, specifications and prices. 


ACTURING COMPANY = “Zoeaeotsy tinge | 
© A Industrial Fasteners and Holding Devices 
e 2 


Every Kind 


Some steel products are in short supply but 


over-all stocks are still large, diversified 
NEARBY STOCKS INCLUDE: 
BARS—carbon & alloy, hot 
rolled & cold finished 


STRUCTURALS—channels, 
angles, beams, etc. 


PLATES—U, M. & sheared, 
Inland 4-Way Floor Plate 


TUBING—seamliess & welded, 
mechanical & boiler tubes 


STAINLESS—Allegheny sheets, 
plates, bars, tubing, etc. 


REINFORCING bars & access. 
BABBITT bearing metal 


MACHINERY & TOOLS for met- 
al fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 

Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, 

Buffalo, Chicago, Milwaukee, St. Louis, Los Angeles, San 
Francisco, Spokane, Seattle 


SHEETS—hot & cold rolled, 
many types & coatings 


purposes. In addition, the order imposes inventory con- 
trols on cadmium. 


Additional Aluminum, Copper Available—Approximately 
30 million pounds of aluminum and from 20 to 25 million 
pounds of various copper products are available for sup- 
plementary allotments to claimant agencies for the second 
quarter, the Defense Production Administration has an- 
nounced, 

This amounts to approximately 4 per cent of the total 
second quarter allotments of aluminum and about 1 per 
cent of the second quarter copper allotments. 

The supplementary allotments can be made because 
of the return of some material from the military and be- 
cause some producers are not placing orders for materials 
in quantities originally permitted, DPA said. For details: 
DPA release 257. 

Speed-Up Procedure—A new procedure for breaking in- 
dustrial bottlenecks which impede production of high 
urgency military items has been announced jointly by 
Secretary of Defense Robert A. Lovett and Administrator 
Henry H. Fowler, National Production Authority, De- 
partment of Commerce. The short-cut procedure permits 
a manufacturer of top urgency military items to appeal 
directly to NPA if, after five days, the military agency 
expediting the handling of the bottleneck has not solved the 
problem. The manufacturer is also given greater responsi- 
bility for solving his own bottleneck production problems 
by the plan. The bulk of special assistance requests will 
be made only to expedite delivery of materials and com- 
ponents needed for the production of a few highly im- 
portant end items designated by the Secretary of Defense. 

ooo 


Stainless for Special Finish 
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HEN selecting tubing for the contact envelope 

(arrow in line drawing) of this plunger-type re- 
lay, two factors influenced the choice of material. The 
tubing had to be corrosion-resistant, and the internal 
surface had to take a high finish. Carpenter Type 304 
stainless tubing was chosen because of its nonmagnetic 
properties, its capacity to take a fine finish without 
scratches and the fact that it could be broached to close 
dimensions. Both outside and inside diameter tolerances 
are held to 0,003 in. on the tube before it is broached. 
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